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Abstract
Advanced degrees holders are becoming increasingly commonplace in American society, as well as at the
top of the socioeconomic hierarchy in the United States. Despite this, most sociological research to this
day tends to group advanced degrees together with Bachelor’s degrees, which limits our understanding of
the role these credentials play in processes of social stratification and social reproduction. This
dissertation aims to address this critical gap in the literature by asking three research questions
formulated and organized based on the life course perspective. First, who earns these degrees,
particularly in terms of parental backgrounds? Second, who do advanced degree holders marry with
regards to spousal education? Lastly, how do their time and monetary investments in children differ from
that of their less educated peers? To answer my respective research questions, I utilize three sets of
nationally representative data sources, ranging from a survey of college graduates (2003-19 NSCG) and
demographic surveys (1999 & 2000 Censuses, 2000-18 ACS, 1992-2018 CPS) to time diaries (2003-18
ATUS) and expenditure surveys (1996-2019 CEX). I find evidence of persistent parental education effects
on college graduates’ advanced degree attainment across birth cohorts for male college graduates, and
emerging effects across cohorts for females. I also uncover patterns of intergenerational reproduction of
advanced degrees, i.e. individuals replicating their parents’ specific advanced degree types. In terms of
family formation, advanced degree holders, specifically those holding professional and doctoral
credentials, tend to find partners with equivalent pedigree. In terms of parenting behavior, they spend
increasingly similar amounts of time on developmental childcare as their less educated peers today but
are investing more financial resources. Taken together, results from the three chapters highlight the
critical role of advanced degrees in the reproduction of household level social inequality, in which status
and capital are increasingly concentrated in the most elite American families.
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ABSTRACT
SOCIAL STRATIFICATION VIA ADVANCED DEGREES: WHO EARNS THEM,
WHO THEY MARRY, AND HOW THEY INVEST IN CHILDREN
Yun Cha
Hyunjoon Park
Advanced degrees holders are becoming increasingly commonplace in American society,
as well as at the top of the socioeconomic hierarchy in the United States. Despite this,
most sociological research to this day tends to group advanced degrees together with
Bachelor’s degrees, which limits our understanding of the role these credentials play in
processes of social stratification and social reproduction. This dissertation aims to address
this critical gap in the literature by asking three research questions formulated and
organized based on the life course perspective. First, who earns these degrees,
particularly in terms of parental backgrounds? Second, who do advanced degree holders
marry with regards to spousal education? Lastly, how do their time and monetary
investments in children differ from that of their less educated peers? To answer my
respective research questions, I utilize three sets of nationally representative data sources,
ranging from a survey of college graduates (2003-19 NSCG) and demographic surveys
(1999 & 2000 Censuses, 2000-18 ACS, 1992-2018 CPS) to time diaries (2003-18 ATUS)
and expenditure surveys (1996-2019 CEX). I find evidence of persistent parental
education effects on college graduates’ advanced degree attainment across birth cohorts
for male college graduates, and emerging effects across cohorts for females. I also
uncover patterns of intergenerational reproduction of advanced degrees, i.e. individuals
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replicating their parents’ specific advanced degree types. In terms of family formation,
advanced degree holders, specifically those holding professional and doctoral credentials,
tend to find partners with equivalent pedigree. In terms of parenting behavior, they spend
increasingly similar amounts of time on developmental childcare as their less educated
peers today but are investing more financial resources. Taken together, results from the
three chapters highlight the critical role of advanced degrees in the reproduction of
household level social inequality, in which status and capital are increasingly
concentrated in the most elite American families.
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INTRODUCTION
Historically, sociologists have not paid the same level of attention to advanced degrees as
they have to other levels of education (Posselt and Grodsky 2017). Whereas educational
attainment serves as an indispensable characteristic with which to study various
dimensions of inequality, most studies to this day tend to group advanced degree holders
with college graduates, usually under a label defined as “college degree or above.” This
dissertation highlights the need to separate out this elite subsection of the U.S. population
by identifying critical trends in education and family that emerge with detailed
educational information.
The growing numerical and socioeconomic relevance of advanced degrees and
advanced degree holders motivates all three chapters of this dissertation. With regards to
the former, enrollment in and completion of postgraduate credentials has been increasing
in the U.S., especially in the last couple of decades. Over 2 million individuals were
enrolled in some kind of graduate and/or professional degree program in 2000, and that
number had ballooned to roughly 3 million by 2013 (Kena et al. 2016; Posselt and
Grodsky 2017). Likewise, the number of advanced degrees conferred grew from roughly
448,000 in 1990 to 593,000 in 2000 and 963,000 in 2015, a roughly 115% increase over
the same time (Snyder, de Brey, and Dillow 2019). As a result, advanced degrees have
become increasingly common in American society, especially among young adults:
whereas 5.56% of young Americans held postgraduate credentials in 1990, nearly double
(10.6%) did so in 2017 (Ruggles et al. 2019).
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With regards to the latter, advanced degrees have historically been associated with
higher socioeconomic status (SES) but prior research has documented stronger
associations across time. In terms of earnings, economic returns to graduate and
professional credentials, which it is important to note is an extremely heterogeneous
population ranging from MFAs and MPHs to JDs and MDs, have on average outpaced
that of four-year college degrees in recent years (Lemieux 2006; Valletta 2015). For
instance, the wage gap between high school graduates and post-graduate degree holders
widened by roughly 17 percentage points from 2000 to 2013, while the corresponding
gap between high school and college graduates widened by only 6 percentage points
during the same time period (Valletta 2015). As a result of these patterns, women aged
40-65 with Master’s, professional, and doctoral degrees respectively received salaries
25%, 108%, and 60% greater than their counterparts with Bachelor’s degrees in 2012
(Posselt and Grodsky 2017). For men, these premiums were 17%, 100%, and 30%,
respectively. In 2010, those with postgraduate credentials comprised 61.8% of the top
1%, and 42.1% of the next top 9% of the income distribution (Keister 2014). Moreover,
they constituted 48.4% of the top 1% and 41.3% of the next top 9% of the wealth
distribution in the same year (Keister 2014; Thompson 2013).
This sizable group of elites should be of interest to sociologists in their quest to
understand mechanisms of social stratification and social reproduction. Our
understanding of inequality today remains incomplete without an examination of this
group of individuals at the top of the educational and socioeconomic hierarchy. My
dissertation addresses this gap in literature and expands the field by undertaking three
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distinct, chronological projects based on the life course perspective (Clausen 1986). First,
I examine who acquires these credentials and probe whether advanced degrees are
reproduced across generations. Second, I turn to who these advanced degree holders
marry by documenting patterns of educational homogamy and heterogamy at the top of
the educational distribution. Lastly, I focus on advanced degree holders’ time and
monetary investments in children, i.e. the intergenerational transmission of capital. Given
the recent expansion of graduate education discussed above, I analyze time trends for all
three papers.
The question of who obtains advanced degrees has garnered scholarly interest in
the sociological literature because of the various financial and sociocultural resources
associated with such pedigree, and in turn its implications for social inequality. While
past studies have produced varying results, ranging from little or indirect effects of
parental resources on graduate school enrollment in the mid-late 20th century to strong
effects for some degrees towards the turn of the century, little attention has been paid to
this topic since, despite the notable growth in degree enrollment and completion in the
last couple of decades. In addition, this body of work shares several key limitations, such
as simplistic measurements of parental education (i.e. assuming linear effects), a focus on
graduate school enrollment rather than completion, and insufficient age ranges in the
data. Using the 2003, 2010, 2013, 2015, 2017, and 2019 National Survey of College
Graduates, the most recent, largest surveys of college graduates available, my first
chapter finds that college graduates from advanced degree holding parents were
significantly more likely to attain such credentials. Specifically, respondents from such
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families generally gravitated towards their parents’ specific advanced degree types, a
pattern that was observed for both male and female college graduates. While these
parental education effects on advanced degree completion exist for males of all cohorts
examined, parental effects were nonexistent in older cohorts before emerging in younger
cohorts for women. These findings collectively comprise strong evidence of persistent
educational inequality in the form of parental education effects beyond college, despite
the recent and ongoing expansion of postgraduate education.
Next, this dissertation turns to processes of family formation. The concept of
education homogamy, i.e. assortative mating based on educational levels, has drawn
interest from sociologists and family scholars as it relates to household level social
inequality and social reproduction. Past research has provided evidence of increases in
the educational resemblance of spouses, especially since the 1960s up to the 2000s.
However, much of the literature has categorized individuals based on definitions of
educational attainment that do not usually distinguish Bachelor’s degrees from advanced
degrees, which limits our ability to examine critical boundaries in marriage formation
among the most highly educated and socioeconomically advantaged individuals.
Applying log linear models to data from the Censuses, American Community Surveys,
and Current Population Surveys covering the period from 1990 to 2018, this chapter,
written in collaboration with Dr. Hyunjoon Park, reexamines educational homogamy
after separating advanced degree holders from college graduates. In contrast to previous
research that documented continued increases in educational homogamy, we find that the
association between husbands and wives’ education has plateaued in recent years. We
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further observe strong boundary formation at the very top of the educational distribution:
marriages between Bachelor’s and Master’s holders became increasingly common across
time, while their likelihood of partnering with professional and doctoral degree holders
diminished. Meanwhile, professional and doctoral degree holders exhibited particularly
high odds of homogamy and intermarriage among themselves. We conclude the chapter
with a discussion of the implications of this concentration of elite educational credentials
in American households for the social stratification and demographic literatures, as well
as potential explanations for these patterns.
In the last study, I explore parenting behavior among advanced degree holders.
Prior research has documented widening educational gaps in parental time and monetary
investments in children, which scholars have attributed to highly educated parents’
stronger affinity for the “intensive parenting” model, as well as differences in parenting
styles and availability of resources across differently educated households. Yet few if any
studies have examined parenting behavior at the top of the educational distribution, i.e.
among advanced degree holders, who despite limited time possess bountiful resources
and would identify strongly with the “intensive parenting” model and upper class
childrearing approaches. This chapter emphasizes the need to study these elite parents’
investments in children given its implications for social reproduction and the
intergenerational transmission of capital among the most advantaged households. To this
end, I utilize data from the 2003-18 American Time Use Survey and the 1996-2019
Consumer Expenditure Surveys to analyze time trends in advanced degree holding
parents’ time use in developmental childcare activities and monetary investments in
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children. With regards to time with children, I find that advanced degree holding parents
have consistently allocated similar amounts of time on developmental childcare as
college graduates and more time than their counterparts with high school or less
education, but that gap has narrowed across time. With regards to expenditures, analyses
reveal widening gaps in spending on children among the highest educated parents, i.e.
advanced degree holders, and others. These childrearing patterns among advanced degree
holders align with their growing “time squeeze” as a result of increased participation in
the labor force and rising earnings and accumulation of wealth. The implications of these
trends, namely greater equality in terms of childcare time but rising inequality in
monetary spending, on household level social inequality are explored.
Altogether, the three chapters of my dissertation inform the social stratification,
sociology of education, and demographic literatures by shedding light on who earns
advanced degrees, who advanced degree holders marry, and how they invest in children.
Results from all three chapters provide a coherent narrative about household level social
reproduction at the top of the educational hierarchy, in which status and capital associated
with advanced degrees are increasingly and continuously concentrated in select American
households. By uncovering patterns and trends that remain hidden by conventional
categories of educational attainment, e.g. “BA or higher” or “BA+”, this project
highlights the role of advanced degrees in processes of social stratification in the U.S.
today.
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THE PERSISTENT INTERGENERATIONAL REPRODUCTION
OF ADVANCED DEGREES
ABSTRACT
The growing representation of advanced degree holders in both the American adult
population and at the top of its socioeconomic hierarchy has profound implications for
social inequality and reproduction. While past studies on who obtains these pedigrees
have produced varying results, ranging from little or indirect to strong parental
background effects, they commonly share several key limitations, such as those related to
measurements of parental education and age ranges of the samples used, that inhibit our
understanding of educational inequality at the graduate level. Moreover, data-related
discrepancies across studies have mostly deterred an investigation of how these parental
influences have changed throughout this period of rising graduate school enrollment and
completion. Drawing from the social reproduction perspective, I hypothesize patterns of
intergenerational reproduction of advanced degrees, in which college graduates gravitate
towards their parents’ specific degree types, and that these associations would have
persisted despite the expansion of postgraduate education. Using the 2003-19 National
Survey of College Graduates, I find robust evidence of educational inheritance of
advanced degrees, both in the oldest and youngest birth cohorts examined in the paper.
Auxiliary analyses further reveal that parental education effects on advanced degree
attainment are particularly strong for same-sex parents, and that the strength of these
effects vary significantly across racial groups. These results underscore the strong
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tendency for the intergenerational reproduction of advanced degrees in the United States,
which implies continued social closure in access to such pedigree.

INTRODUCTION
Stronger associations between advanced degrees, i.e. postbaccalaureate
credentials such as master’s, professional, and doctoral degrees, and earnings and wealth
have coincided with rising inequality throughout the last few decades in the U.S. (Keister
2014; Piketty and Saez 2003; Posselt and Grodsky 2017). Researchers have found that
growth in the financial returns to advanced degrees have outpaced that of lower
educational credentials during this period, while the earnings boost of a bachelor’s degree
achieved relatively modest gains during the same period (Lemieux 2006; Posselt and
Grodsky 2017; Valletta 2015). In addition to advanced degree holders comprising 61.8%
of the top 1% of the U.S. income distribution in 2010, they also constituted 48.4% of the
top 1% in terms of wealth (Keister 2014). These patterns bolster Posselt and Grodsky’s
(2017) claim that investigating who obtains graduate and professional credentials is
critical to understanding the power elite of this country, in addition to ‘the changing
nature of American inequality” (Khan 2012).
While higher education has historically featured prominently in sociology of
education and social stratification research (e.g. Blau and Duncan 1967; Bourdieu and
Passeron 1977; Bowles and Gintis 2002), relatively little attention has unfortunately been
paid to the role of advanced degrees in perpetuating and mitigating social inequality
(Posselt and Grodsky 2017). The handful of papers that have undertaken an examination
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of socioeconomic background effects on college graduates’ pursuit of advanced degree
have documented conflicting results, ranging from no effects of parental education to
significant effects for entry into professional and doctoral programs (Ethington and Smart
1986; Mare 1981; Mullen, Goyette, and Soares 2003; Stolzenberg 1994). Moreover, data
limitations and incongruencies across studies make it difficult to assess how parental
background influences have fared during this period of heightened inequality (Piketty and
Saez 2003, 2014).
Whether and how parental influences on advanced degree attainment have
changed over time remains an unanswered empirical question, especially in light of the
recent expansion of graduate education in the U.S. Total graduate and professional
program enrollment in the U.S. rose from 1.6 million in 1980 to 3 million in 2017, an
increase of roughly 87.5% (Kena et al. 2016; Posselt and Grodsky 2017). This pattern of
greater postbaccalaureate education was especially marked during the 2000s (42.9%
increase, from 2.1 million enrolled in 2000 to 2.9 million in 2010) and for women
(157.1% increase, from 0.7 to 1.8 million between 1980 and 2017). In terms of degree
completion, the number of master’s and doctoral degrees conferred increased from
roughly 303,000 master’s and 98,000 doctoral credentials conferred in the 1980-81
school year to 805,000 and 181,000 respectively in 2016-17, gains of 165.7% and 84.7%
respectively (Snyder et al. 2019)1.
[Insert Figure 1-1 About Here]

1

Note that the NCES defines doctor’s degrees as Ph.D., Ed.D., and comparable degrees at the doctoral
level, e.g. M.D., D.D.S., and law degrees that were formerly classified as first-professional degrees.
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As a result of these increases in degree enrollment and attainment, the share of
college graduates with advanced degrees has grown, particularly in recent cohorts. Figure
1-1 presents the percentage breakdown of male and female college graduates’ highest
degree attainment at age 35 for each birth cohort using the National Survey of College
Graduates2. Among male college graduates born in 1939 or before, roughly 37% had
achieved advanced degrees by age 35. The corresponding percentage increased to 41% in
the 1940-44 cohort, before gradually falling to approximately 30% in the 1955-69
cohorts. This dip, which appeared at a smaller scale for females as well (ex. 27% holding
advanced degrees in the 1945-54 cohorts compared to 23% among the 1955-64 cohorts),
could be attributed to the massive influx of students into colleges and universities after
the end of the 2nd World War. The expansion of higher education, which affected even
the oldest cohorts in Figure 1-1 (ex. those born in 1940-44 would have finished college
around 1960-64), led to an increase in the supply of college graduates, which could have
reduced the proportion of advanced degree holders for these cohorts (Schofer and Meyer
2005).
Higher education in general continued to expand throughout the rest of the
century, but those born in the 1960s or later appear to also have benefited from the
expansion of graduate education as well. Figure 1-1 shows that the share of advanced
degree holders rose from roughly 29% for the 1960-64 cohort to 38% in the youngest
cohort for males, an upsurge mostly spearheaded by increases in Master’s degree

2

It is possible to calculate educational attainment at specific ages because the National Survey of College
Graduates provides respondents’ ages at the time of degree completion. Detailed information about the data
is available below in the Methods section.
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attainment. Like their significant gains in college attendance and completion rates in
recent years (DiPrete and Buchmann 2013), the growth was further dramatic for females,
with 42% of the 1980-84 cohort earning advanced degrees by age 35 compared to only
23% among the 1955-64 cohorts. Unlike for males, this increasing trend was manifested
across all three types of advanced degrees.
Given advanced degree holders’ growing presence in the U.S. population, in
addition to at the top of its socioeconomic hierarchy, it is increasingly important to
understand who obtains these elite pedigrees in the context of studying social inequality
today. The increasing share of advanced degree holders among adult Americans and the
rising socioeconomic returns to postgraduate credentials, which could become
particularly attractive to those who seek to use it to achieve upward social mobility
during a period of increased inequality, may lead some to anticipate greater access to
such credentials and lower educational inequality. However, based on social reproduction
theories, such as the Maximally Maintained Inequality hypothesis (Raftery and Hout
1993), the concurrent expansion of college education and relatively constant proportions
of advanced degree holders among the college graduate population provide reason to
suspect otherwise. Drawing from theoretical frameworks on educational stratification
(Alexander, Eckland, and Griffin 1975; Raftery and Hout 1993), I predict robust patterns
of intergenerational reproduction of advanced degrees, i.e. individuals gravitating toward
their parents’ specific advanced degree types, and anticipate that these effects would have
remained strong throughout the graduate education expansion period. Analyses using
data from the National Survey of College Graduates (NSCG) reveal empirical support for
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these hypotheses, suggesting that significant parental education influences in advanced
degree attainment existed in previous cohorts and persist even today.

LITERATURE REVIEW
Theoretical Frameworks
Drawing from the social reproduction perspective (Bourdieu 1977, 1984; Parsons
1964), scholars have long theorized strong effects of parental background on educational
attainment. Two popular theoretical frameworks exist. One perspective highlights the role
of parental resources, hence the aptly named parental resources framework (e.g. Wilson
and Portes 1975). According to this conceptual model, parents of high socioeconomic
status (SES) can better mobilize different kinds of capital to benefit their children
compared to their low SES peers, which in turn affects their success in school and
likelihood of obtaining high educational pedigree (Alon 2009; Bennett, Lutz, and
Jayaram 2012; Chin and Phillips 2004; Stevens 2007; Weininger, Lareau, and Conley
2015). The parental socialization framework offers a competing explanation of the
influence of family background on children’s educational attainment. Also called the
“social-psychological” model, this approach reasons that parental education influences
their educational expectations for their children, which in turn affects their own
educational and occupational aspirations (Alexander et al. 1975; Looker and Pineo 1983;
Sewell, Haller, and Portes 1969; Sewell and Shah 1968).
Both perspectives would reason that parental education and status is positively
associated with children’s educational attainment. Parents’ financial resources can
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provide various assistance to students’ quest for postgraduate credentials in the form of
tuition payments, living cost expenses, etc. Parental social and cultural capital can also be
invaluable in students’ navigation of the admissions process as well as throughout
graduate school. At the same time, higher-educated parents may have stronger
expectations that their children follow in their footsteps. Children from such families
could thus be simultaneously socialized into wanting to imitate their parents’ educational
attainment beyond a college degree. In this regard, both theoretical frameworks agree that
parental education and socioeconomic backgrounds support children’s willingness to
pursue and ability to earn higher educational credentials, which in turn contributes to the
production and maintenance of educational inequality.
Research in social stratification and mobility has also speculated how
intergenerational associations in educational attainment change and evolve throughout
time and generations. Many theories have been proposed to date, ranging from the
modernization theory, i.e. the belief that industrialization and modernization would result
in shifts from an emphasis on ascribed to achieved status and thus more opportunities for
upward social mobility (Parsons 1970; Treiman 1970), to the cultural reproduction
theory, i.e. that dominant groups will seek to maintain their advantage in the attainment
of higher education credentials (Collins 1971, 1979). Empirical evidence on this topic has
been mixed, however, with some studies finding decreases in the inequality of
educational opportunities using large-scale cross-national data (Arum, Gamoran, and
Shavit 2007; Breen et al. 2009, 2010) while others found patterns of stability (Blossfeld
and Shavit 1993).

14
Among them, two hypotheses that attempt to capture the impact of educational
expansion on educational inequality have received much scholarly attention and
empirical support: the Maximally Maintained Inequality (MMI) and Effectively
Maintained Inequality (EMI). MMI contends that the effects of SES on educational
attainment decline at transitions for which attendance rates of privileged class are
“saturated” (Raftery and Hout 1993). From this perspective based on rational-choice
assumptions, class barriers to educational attainment will persist as long as there are
upper class youth who have unfulfilled educational aspirations due to limited supply of
spots at a particular level of education. That level becomes accessible to the rest of the
population once those at the top can “afford” to let it be open, for example via social
closure at the next grade or level, which ensures that they always claim a superior
position in the educational hierarchy. Using data from the Irish Mobility Study and the
Drumcondra Study of Educational Achievement, Raftery and Hout found empirical
support for their argument in Ireland and Great Britain.
Building on MMI, EMI posits that the ways in which high SES students seek and
secure advantages goes beyond social closure at vertically higher levels of education
(Lucas 2001). Combining the literatures on students’ placement in stratified curriculum
and educational attainment as a process of completing a sequence of transitions, Lucas
theorized that high-class students seek grade advantage until it is common, then also
pursue qualitative advantages, for example through tracking. He utilized the High School
and Beyond Longitudinal Study and found that poverty and wealth were associated with
a difference of 9 points in the predicted probability of enrolling in 11th grade college prep
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math, which is smaller than the effect of earnings on college entry but substantially larger
than its effect on school continuation. From this perspective, educational expansion or
“saturation” of a given level of education will not necessarily reduce educational
inequality because higher SES children can still take advantage of qualitative differences
in educational facilities at that level, leading to better academic achievement and
attainment.

Previous Studies on Parental Background Effects on Advanced Degree Attainment
Prior research on parental background effects on advanced degree enrollment and
attainment have produced mixed results across time. Early research on advanced degrees
found relatively weak or indirect associations between parental resources and graduate
school attendance. Analyzing the 1973 Occupational Changes in a Generation Survey and
the 1964 survey of veterans, Mare (1981) made one of the first efforts to predict graduate
school attendance among college graduates. Using conditional logistic regression models,
i.e. the “Mare Model,” he showed that parental resources have virtually no impact on
students’ likelihood of attending graduate school, which stands in stark contrast to
substantial effects during earlier educational transitions. Ethington and Smart (1986)
arrived at a similar conclusion using data from the Cooperative Institutional Research
Program, a survey of freshmen in 1971 and a follow-up in 1980. Based on a combined
measure of parental education ranging from grammar school to postgraduate degree, they
observed that the probability of entering graduate school is affected by parental
socioeconomic status, but the conditional probability of entering graduate school, given
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that one has completed college, is not. They did, however, note evidence of indirect
effects of family education on graduate school attendance through academic integration.
Likewise, using five waves of the National Longitudinal Survey of High School Class of
1972 (NLS-72), a survey of 18 year-olds in 1972 who had turned 32 by the fifth wave,
Stolzenberg (1994) examined matriculation into an MBA program by the time of the last
wave. He documented a nonsignificant direct effect of parental socioeconomic status
(SES) and father’s education on MBA program matriculation propensity, in addition to
small total effects. Based on these findings, he concluded that aspirations to postcollegiate schooling are either formed or reformed in college, independent of parental
influences.
Citing considerations from the social reproduction perspective (Bourdieu 1984;
Bourdieu and Passeron 1977), Mullen, Goyette, and Soares (2003) expressed skepticism
of prior studies’ findings of no parental effects on educational enrollment beyond college.
Using newer and more precise data in the form of the 93:97 Baccalaureate and Beyond
Longitudinal Study (B&B 93:97), which surveyed 10,080 college seniors in 1993 and
again in 1997, they not only found evidence that parental educational matters for graduate
school attendance, but also discovered that it has a greater impact on certain programs
than others. Specifically, parental education had the highest effects on first professional
and PhD programs, weaker effects on MA programs, and no significant effects for
MBAs. For instance, 1.4% of students with parents who had less than a high school
diploma enrolled in PhD programs, whereas 5.1% of those with parents who had more
than a college degree did so. Multinomial regression models confirmed these findings:
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one-year increases in parental education increased the odds of enrolling in graduate
programs, which were statistically significant even after controlling for college test
scores, institutional effects, and GPA and major. The addition of social-psychological
variables, however, reduced the coefficients for doctoral and professional school
enrollment to non-significance. In contrast to Mare and Stolzenberg’s findings, the
authors also found evidence of parental education effects when they assessed its effects
on graduate school enrollment in general, which they attributed to newly emerging
patterns in graduate school enrollment and better measurements in B&B 93:97.
While these studies highlight insightful findings on the topic, they share several
key limitations in studying associations between parental background and advanced
degree attainment, as well as how they have evolved across time. Firstly, although recent
papers have begun to use detailed measurements of the dependent variable, i.e. children’s
enrollment in different types of advanced degree programs, they have relied on relatively
simplistic measurements of the independent variable of interest, i.e. parental education.
While some utilized the number of years of parental education (Mare 1981; Mullen et al.
2003), others turned to binary indicators of whether the father completed high school
(Stolzenberg 1994) or categorical variables ranging from grammar school to postgraduate
credentials (Ethington and Smart 1986). This lack of detail is noteworthy as it constrains
our ability to investigate the relationship between parent’s elite educational credentials,
i.e. Master’s, professional, and/or doctoral degrees, and their children’s pursuit of such
pedigree.
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In fact, there is reason to expect strong patterns of intergenerational reproduction
of advanced degrees, namely children gravitating towards their parents’ specific degree
types. In the face of vastly different educational and professional trajectories offered by
different types of graduate school programs and advanced degrees, college graduates may
be encouraged and socialized by their parents into replicating their educational and
subsequently career-related successes (Alexander et al. 1975; Looker and Pineo 1983;
Sewell and Shah 1968). This extension of the parental socialization framework to the
case of advanced degree attainment, particularly for doctoral and professional degrees, is
empirically supported by descriptive results presented in Posselt and Grodsky’s Annual
Review of Sociology piece (2017). Using data from the 2013 National Survey of College
Graduates, they present evidence of considerable educational inheritance for graduate
degrees. For both the 1970s and 1990s cohorts, Figure 2 in their paper shows that
children of professional and doctoral-educated parents were two to three times more
likely to attain that specific credential. These patterns, which can have profound
implications for educational inequality especially at the top of the socioeconomic
hierarchy, cannot be examined using conventional definitions of parental education.
Secondly, although drop-outs rates for graduate school may be lower than in
college, the previous literature focuses on graduate school enrollment rather than degree
completion, the latter of which is critical in the context of social inequality and thus of
interest. This is related to a third issue, namely the time frames of the surveys used in
these studies, which range from roughly 4 years (B&B 93:97) to 10 years (NLS-72) out
of college for most respondents. While it may suffice for studies on graduate school
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enrollment, these narrow windows considerably limit our ability to assess advanced
degree completion. Specifically in the case of B&B 93:97, the most recent survey used to
uncover significant parental background effects on graduate program enrollment (Mullen
et al. 2003), respondents were reinterviewed only 4 years after their senior year, which
for many provides insufficient time to finish lengthier advanced degree programs even if
they transition straight from college to graduate school. In addition, these narrow time
frames make it difficult to study intergenerational educational associations for individuals
who either return to graduate school after first entering the labor market or go on to earn
multiple advanced degrees.
[Insert Figure 1-2 About Here]
Calculations using the 2015, 2017, and 2019 National Survey of College
Graduates indeed demonstrate that a significant portion of college graduates obtain their
first advanced degrees during their 20s and into their 30s. Figure 1-2 plots Kaplan-Meier
survival probabilities of advanced degree attainment, which visualizes the proportion of
those who have “survived” attaining such pedigree at a given age, for male and female
college graduates by highest parental education. The survival curves for both males and
females, regardless of parental backgrounds, dip sharply in their 20s before starting to
plateau in the early to mid-30s. This suggests that the share of college graduates with a
Master’s, professional, or doctoral degree increases rapidly during these ages, and that
many earn their first postgraduate credential beyond the time frames examined in
previous studies. Furthermore, parental education disparities in advanced degree
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attainment do not fully materialize until their late 20s, which further highlights the need
to extend the age scope in analyzing these patterns3.
Lastly, data limitations have deterred deeper investigations into how parental
background effects have changed over time and vary across different contexts. To
reconcile disparities between their findings and previous studies’, Mullen and her
colleagues (2003) conclude their paper with a discussion of a couple likely sources of
variation, namely a cohort effect and differences in conception and measurement of key
variables. They attempted to replicate their analyses with data configurations similar to
that of earlier papers’ but noted lack of comparable data makes it difficult to draw
conclusions about the exact source of these varying results. In other words, how parental
influences on children’s pursuit of postgraduate credentials has changed across birth
cohorts remains an open empirical question.

The Current Study
This paper aims to address these limitations in the literature by studying the
relationship between parental education and advanced degree attainment with more
precise measurements of the former and more comprehensive data. In light of the notable
increase in advanced degree enrollment and attainment in the past couple of decades, in
addition to growing economic returns to advanced degrees, a reexamination of parental
background influences is necessary to understand inequalities in access to the highest

3

This also held true even after excluding Master’s degrees, many of which take less time to complete
compared to professional and doctoral programs. Appendix 1-1 shows that significant portions of male and
female college graduates also earn their first professional or doctoral degree in their mid- to late 20s and
early 30s. Parental education disparities in advanced degree attainment also emerge during this time.
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educational pedigrees today. This study specifically focuses on two separate but
interrelated undertakings: first, investigating the levels of intergenerational associations
in educational attainment, and second, how they have fared across cohorts.
With regards to the former, arguments could be made both ways. On one hand,
students from lower socioeconomic backgrounds who have overcome various barriers
and obstacles to complete each preceding level of education could be positively selected
on unobserved attributes, e.g. ability, motivation, or grit, that are rewarded in graduate
school admissions processes. As such, the resultant group of college graduates from
lower SES could be as likely or even more likely to continue education beyond college
compared to those from higher SES, which would result in minimal parental effects in
transitions to graduate school (Mare 1981). On the other hand, students from
disadvantaged origins could still face greater barriers to graduate education, such as
academic preparation, financial costs of attendance, and opportunity costs of continuing
education (Hout 2012; Perna 2004; Posselt and Grodsky 2017; Stevens, Armstrong, and
Arum 2008; Torche 2018). This viewpoint would therefore predict significant
associations between parental characteristics and advanced degree attainment.
Recent empirical studies have offered support for the latter (Mullen et al. 2003;
Posselt and Grodsky 2017). As outlined by Mullen and her colleagues (2003), the social
reproduction perspective and conventional social stratification theories offer explanations
for these patterns. These viewpoints stress the existence of ample opportunities for
parental influences, namely their financial support, expectations, and encouragement, to
affect these decisions, leading those from more affluent and educated backgrounds to
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continue schooling at higher rates (Alexander et al. 1975; Sewell et al. 1969; Sewell and
Shah 1968; Wilson and Portes 1975). In particular, an extension of the parental
socialization framework can be used to predict not just substantial effects of social
origins, but also patterns of intergenerational inheritance of advanced degrees. Unlike
lower levels of education, which generally follow a linear trajectory from primary
education all the way to a college degree, the path to earning advanced degrees is not
necessarily linear or hierarchical. College graduates can choose to pursue Master’s,
professional, or doctoral degrees, and each of them do not necessarily serve as
prerequisites for another. In this context, socialization processes in which parents
encouraging their children or children striving to imitate them can help shape which
specific degree types children pursue. The end result would resemble college graduates
gravitating towards their parents’ specific advanced degrees, namely patterns of
intergenerational reproduction of advanced degrees.
Similarly, with regards to the second inquiry, different arguments about cohort
trends in educational inequality can be made based on different theoretical perspectives.
The modernization theory supposes the effects of social origins on all educational
transitions declines across time and cohorts due to society-wide transitions to meritocratic
selection processes (Parsons 1970; Treiman 1970). Though due to slightly different
reasons, Breen and his colleagues (2009) did find cross-national evidence of
nonpersistent inequalities of educational opportunities, i.e. declining social origin effects,
which they attributed to factors such as better standards of living for lower class families
and declining costs of education. Applied to advanced degrees, this approach would
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predict weakening parental effects across years and cohorts. It is unclear, however,
whether these insights apply to the graduate level. Tuition burdens of some graduate
school enrollment remain substantial if not even greater than before, and class-based
disparities have lingered or widened in many of the criteria used in the admissions
process such as college GPA, institutional selectivity, and occupational attainment (Alon
2009; Posselt and Grodsky 2017; Stevens et al. 2008).
In contrast, the social reproduction perspective highlights the critical role that
educational certificates serve in excluding lower class groups from gaining access to
prestigious occupations and the upper class (Bowles and Gintis 1976; Collins 1971,
1979). Proponents of this point of view explain that while educational expansion may
result in greater equality of opportunities at lower levels of the educational hierarchy,
inequality could be maintained or even exacerbated at the highest levels as the dominant
social class seeks to maintain its stronghold on these credentials that directly relate to
desired labor market prospects. In this sense, the reproduction approach would anticipate
persistent educational inequality in advanced degree attainment across birth cohorts,
particularly during a period of rising inequality and educational expansion (Alvaredo et
al. 2013; Atkinson, Piketty, and Saez 2011; Piketty and Saez 2003). As Bachelor’s
degrees become increasingly commonplace in American society, advanced degrees could
become even more attractive as credentials with which to exclude members of lower
social classes from desirable positions at the top of the occupational and economic
hierarchy, resulting in sustained associations between social origins and advanced degree
attainment. Descriptive analyses provide preliminary empirical support for these patterns,
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with the educational inheritance of advanced degrees, professional degrees and doctorates
in particular, marked for both the 1970s and 1990s cohorts (Posselt and Grodsky 2017).
Likewise, under MMI, which promotes a more radical interpretation of the
reproduction theory, inequality of opportunities of a given level of education begins to
wane only when attainment rates for the upper class are so high that expanding
enrollment and participation at that level necessitates increasing access to those from
disadvantaged backgrounds (Raftery and Hout 1993). In other words, education
expansion will not affect the association between social origins and attainment unless
participation is saturated, i.e. nearly 100%, for advantaged groups. This perspective
would therefore offer a conditional prediction that inequality would endure as long as
saturation among the upper class does not occur at these levels. Yet, considering the fact
that postgraduate schooling is not necessary for most occupations, it is reasonable to
expect that graduate school saturation may occur at levels much lower than 100%.

METHODS
Data
To study trends in advanced degree attainment, I utilize the public-use datasets of
the 2003, 2010, 2013, 2015, 2017, and 2019 National Survey of College Graduates
(NSCG), a biennial cross-sectional survey of the nation’s college graduates with a panel
element4. The 1993 survey was not included because its parental education measures

4

The sample design for the NSCG contains multiple elements and has changed over time. The 1993, 2003,
2010, 2013, 2015, 2017, and 2019 NSCG surveys provide coverage of the contemporary college-educated
populations and can be used for year-to-year comparisons. Additional surveys were conducted biennially or

25
don’t distinguish between different types of advanced degrees. Sponsored by the National
Science Foundation (NSF) and conducted by the Bureau of the Census, the NSCG
samples individuals living in the U.S. aged below 76 who hold a Bachelor’s degree. The
NSCG is useful for the purposes of this study as it is a relatively large survey of college
graduates that collects information about their five highest educational degrees and
parental or guardians’ educational attainment. In addition, unlike most other NSF surveys
targeting post-collegiate experiences, it surveys across all disciplines rather than focusing
on a select number of fields and disciplines5. Unfortunately, this data comes at a tradeoff
as only basic demographic and institutional characteristics are available. For instance,
information about students’ academic performance and social-psychological variables are
not available, which makes an examination of the distinction between direct and indirect
effects of parental resources like the one employed by Mullen et al. (2003) beyond the
scope of this study.
From an original sample of 549,398 college graduates, 164,100 observations who
were age 34 or younger at the time of the survey were dropped to keep those who had

triennially in the periods of 1990-99 and 2000-09 but focus on the science and engineering workforce
within the college-educated population.
The 2003 survey was drawn from the 2000 Decennial Census who indicated they had a bachelor’s degree
or higher in any field of study. With the discontinuation of the decennial census and the introduction of the
American Community Survey in 2000, the NSCG instituted a new rotating panel in which the NSCG
selects a new sample every survey cycle from the most recent ACS and follows the cases for four survey
cycles before they are rotated out. This design allows the NSCG to address the under-coverage of recent
graduates and serve as a replacement to the National Survey of Recent College Graduates, which was
discontinued after the 2010 cycle. While this rotating sample enables a longitudinal study of college
graduate experiences, such analyses is possible only using the restricted-use versions of the NSCG for the
most part. Detailed documentation on the survey design and data collection methods is available in the
technical notes of each public use dataset.
5
The 2003 NSCG does not contain information on respondents’ 4th and 5th highest degrees, but other
survey years show that very few respondents held four or more higher education credentials (1~2% of total
sample).
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ample time to pursue and complete advanced degrees (see Figure 1-2 & Appendix 1-1).
41,370 individuals who earned their first Bachelor’s degrees at the age of 35 or later were
also removed. The sample was further restricted to those who had earned their first
Bachelor’s in the U.S. (49,725 observations removed) and were not missing information
about parental education or field of study for their first Bachelor’s degree (3,506
observations). This left an analytic sample of 290,697 respondents, 167,075 of whom
were male and 123,622 female.
The main goal of this study is to predict advanced degree attainment among
college graduates. The NSCG contains information on up to five of the respondents’
higher education degrees, which are categorized into Bachelor’s degrees (e.g. BA, BA,
AB), Master’s degrees (e.g. MS, MA, MBA), doctorates (e.g. PhD, DSc, EdD), and other
professional degrees (e.g. JD, LLB, MD, DDS, DVM)6. Note that the lowest level of
educational attainment possible for respondents is a Bachelor’s because the NSCG
sample only consists of college graduates. If a respondent does not obtain any additional
educational credentials after graduating from college, their Bachelor’s degree constitutes
their highest education level. Relevant information about each degree, such as its field of
study, date of receipt, and awarding institution, is also provided.
With this information, a categorical indicator of respondents’ highest educational
attainment at age 35 was constructed that is hierarchically grouped into four categories:
Bachelor’s, Master’s, professional, and doctoral degrees, in ascending order7. This

6

Respondents were also allowed to write-in “Other” degrees in the NSCG questionnaire. While a small
proportion opted to do so for the 1993 survey, no respondents in the subsequent surveys did so.
7
Age of degree attainment was calculated by subtracting birth year from degree year, which in turn was
used to identify respondents’ highest educational attainment at the age of 35.
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construction of the dependent variable helps address two key issues in examining cohort
trends in the intergenerational reproduction of advanced degrees. Firstly, age ranges vary
greatly across birth cohorts in the analytic sample due to the time frame of the NSCG
surveys available. Only the surveys between 2003 and 2019 are utilized, and each
samples college graduates below the age of 76, which implies that the earliest survey in
2003 only captures those born in 1927 or later, the 2010 survey those born in 1934 or
later, etc.8 In addition, the analytic sample is restricted to respondents aged 35 or above at
the time of survey, which means that the youngest respondents in the sample were born in
1984 (ex. 2019 – 35). As can be seen in Appendix 1-2, the age ranges are thus
considerably skewed across cohorts, with the oldest cohort (~1939) being entirely
comprised of respondents between the ages of 64-76 and the youngest cohort (1980-84)
between ages 35-39. This lack of overlap between age ranges of different cohorts could
make it difficult to fully disentangle age effects from cohort effects on parental education
gaps in advanced degree attainment at the time of survey, leading to potentially biased
comparisons across different cohorts. Predicting educational attainment at a specific age
helps limit the influence of age discrepancies by enabling cross-cohort comparisons at the
same age, irrespective of respondents’ age when they were interviewed.
Second, the hierarchical arrangement of Bachelor’s and advanced degrees is
necessary to harmonize educational measurements across generations. The survey asks
respondents about their fathers’ and mothers’ (or male and female guardians’) highest
level of education completed based on a 7-category scale (less than high school

8

Year of birth can be calculated as year of survey minus age (ex. 2003 – 76 = 1927).
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completed; high school diploma or equivalent; some college, vocational, or trade school
[including 2-year degrees]; Bachelor’s degree; Master’s degree; professional degree;
doctorate). The hierarchical nature of this variable means that only the “highest”
advanced degree based on this ordering is available in the data. For example, parents
holding both professional and doctoral degrees will be recorded as the latter in terms of
educational attainment. This incongruence between the NSCG’s measurement of
respondents’ and their parents’ degrees, i.e. top 5 highest degrees versus a single
hierarchical measure, complicates an investigation of the intergenerational reproduction
of advanced degrees, particularly at the Master’s level. Since only parents’ highest
advanced degree is available, it can become challenging to precisely examine patterns of
educational inheritance if the parent holds multiple types of advanced degrees. For
instance, the relationship between parents’ and their children’s possession of Master’s
degrees may be underestimated using the NSCG because for parents holding both a
Master’s and professional/doctoral degrees the former diploma will be omitted in the
data9. This may be less of an issue at the professional and doctoral levels as very few go
on to obtain both types of credentials10. A hierarchical specification of respondents’
highest degree attainment, ranging from Bachelor’s to doctoral degrees, was thus
constructed to mirror that of parents’ and address this issue regarding inconsistency.
The interactions between parental education and birth cohorts, which represent
how parental background effects have changed across cohorts, comprise the key

9

In the analytic sample, roughly 15.6% and 75.4% of professional and doctoral degree holders,
respectively, also held Master’s degrees.
10
In the analytic sample, roughly 2.0% of professional degree holders also held doctoral degrees, while
roughly 3.0% of doctoral degrees held professional degrees (0.1% of total sample of college graduates).
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predictors of interest. Parental education was recoded into a five-category measure
denoting the highest educational attainment between fathers and mothers, with the lower
levels grouped together to facilitate comparisons (less than college; Bachelor’s; Master’s;
professional; doctoral). In terms of cohorts, the analytic sample contains college
graduates born between 1927 and 1984. These birth years were grouped into five-year
intervals except for those born in 1939 or before, who were grouped together due to
limited sample sizes, yielding the following ten categories: ~1939, 1940-44, 1945-49,
1950-54, 1955-59, 1960-64, 1965-69, 1970-74, 1975-79, 1980-84.
In examining the effects of socioeconomic backgrounds on continuing education
beyond a college degree, it is important to account for the influence of other key
covariates. Prior research shows that demographic characteristics such as gender, race,
and age typically serve as strong predictors for educational attainment. Women today
outperform men in at all levels of schooling and attain Bachelor’s, Master’s, and doctoral
degrees at higher rates as well (Buchmann, T. A. DiPrete, and McDaniel 2008; DiPrete
and Buchmann 2013; Snyder et al. 2019). Research in higher education suggests gender
differences exist in who continues schooling beyond college, at least in STEM fields, that
is partly driven by educational and career aspirations and social-psychological influences
(Mullen et al. 2003; Sax 2001; Xu 2016). Women also appear to have benefited more
than men during this recent period of graduate education expansion and thus warrant a
separate examination from men (see Figure 1-1).
With regards to race, college graduate minorities, excluding Asians, tend to finish
college at higher ages on average, be disproportionately represented in community
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colleges and less selective institutions, and graduate with larger amounts of student loan
debt, all of which negatively influence graduate school attendance (Jackson and Reynolds
2013; Kao and Thompson 2003). However, controlling for financial and academic
resources, in addition to various measures of cultural and social capital, reveal higher
odds of enrolling in Master’s or professional programs for blacks than whites (Perna
2004). With regards to age, students from lower socioeconomic backgrounds complete
their undergraduate education at later ages than those from high SES families, which
could negatively impact their likelihood of enrolling in a graduate program (Mullen et al.
2003; Rowan-Kenyon 2007; Terenzini, Cabrera, and Bernal 2001). Race and age at the
time of the survey are therefore considered.
In addition to ascriptive characteristics, another critical component to include is
the institutional characteristic of students’ undergraduate alma mater. Both theoretical
and empirical evidence supports the existence of significant institutional effects on
advanced degree attainment (Bourdieu 1996; Bowen and Bok 1998; Ethington and Smart
1986; Mullen et al. 2003). Prior research has documented that institution-level factors
such as college selectivity, school mission, and distinctions between public and private
control, which are associated with social backgrounds, impact postgraduate participation
(Mullen et al. 2003). High SES students are more likely to attend selective, 4-year
undergraduate institutions than their low SES peers (Davies and Guppy 1997; Karabel
and Astin 1975). As the graduate admissions process tends to reward these achieved
characteristics, scholars have emphasized the need to control for the potentially mediating
role of institutional types in the relationship between social background and advanced
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degree attainment. While the NSCG unfortunately offers few, limited institutional
measures in the public-use datasets, it does provide 1994 Carnegie classifications of all
institutions where respondents earned degrees. These codes were used to construct an
indicator of Carnegie classification for the schools where respondents received their first
Bachelor’s degrees: research-oriented, liberal arts-oriented, comprehensive, liberal arts,
others, and missing/logical skip11.
Field of study comprises another critical factor to consider. In addition to being
associated with gender and SES, specifically in selective colleges (Davies and Guppy
1997; Jacobs 1996), prior research has also shown that college majors influence the
pursuit of certain graduate programs. For instance, majoring in mathematics, sciences,
and psychology led to significantly higher odds of enrollment in doctoral programs,
whereas biology majors and business, engineering, and social science majors were
respectively more likely to enter first professional and MBA programs (Mullen et al.
2003). To help account for these associations, the detailed Bachelor’s degree field of
study indicator in the NSCG was classified into the following ten categories: computer
and math, life sciences, physical sciences, social sciences, engineering, Humanities,
business, health, education, and other. Summary statistics for all predictors by each
survey year and gender are available in Appendix 1-3.

11

Roughly 15% of respondents for each survey either skipped the question (“Logical Skip”) or graduated
from an institution for which Carnegie classification information is not available. Supplementary analyses
not shown in this paper demonstrate that dropping these cases from the sample did not significantly change
the findings presented below.
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Analytic Approach
This aim of this paper is to investigate cross-cohort trends in parental background
effects on advanced degree attainment. The results presented below feature both
descriptive and multivariate components. With regards to the former, college graduates’
advanced degree attainment at age 35 was tabulated across different levels of parental
education for each cohort. The resultant tables summarize the association between
college graduates’ and their parents’ highest degree attainment within each birth cohort
without accounting for any other characteristics.
Multivariate regression models were then used to check the robustness of the
descriptive findings to respondent characteristics. Following previous studies (Mullen et
al. 2003; Perna 2004), multinomial logistic regression models (MNL), an extension of the
logistic regression model that estimates them simultaneously rather than being run
separately for each dependent variable category, were employed (Agresti 2019)12. This
technique is appropriate for the purposes of predicting a polytomous dependent variable,
which in this case is the highest degree attainment for college graduates, using other
covariates and calculates the log-odds of each outcome, i.e. each type of advanced
degree, occurring compared to the reference category, i.e. Bachelors’ degree or no

12

The availability of the five highest degrees attained by survey respondents in the NSCG permits a
separate examination of the likelihood of attaining each advanced degree type, rather than simply
predicting highest educational attainment (Bachelor’s, Master’s, professional, and doctoral, in increasing
order). This makes possible a more detailed investigation of the parental education effects on the pursuit of
advanced degrees that can be particularly helpful in studying those holding multiple types. In
supplementary analyses not shown in this paper, logistic regression models were run to estimate
respondents’ chances of achieving each type of advanced degree. Similar to the findings presented below in
the paper, the resulting cohort trends, which are available upon request, highlight persistent parental
education effects on advanced degree attainment.
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advanced degree. The MNL models used in this study can be written in the following
manner:
ln #

𝑃!
% = 𝛃𝐱
𝑃!"#

In the above equation, the probability of belonging to given category i (where i = {0, 1,
2 ,3}) is modeled as a logit function of a combination of a vector of coefficients 𝛃 and the
corresponding predictor variables in the vector x. Three logits (Master’s, professional,
and doctoral degree) are estimated with the baseline category, Bachelor’s degree (𝑃!"# ),
omitted to identify the model. The resulting coefficients 𝛃 are set on a logit scale, with
positive values indicating an increase in the probability of belonging to category i relative
to the omitted category and negative values indicating a decrease. To facilitate
interpretations, the coefficients were exponentiated to produce odds-ratios, which
represent changes in the odds of attaining a specific graduate degree type relative to the
reference category (no advanced degrees) per a unit change in a given independent
variable while holding other variables constant13. On the odds-ratio scale, a value greater
than one indicates an increase in the probability of belonging to category i relative to the
omitted category and values smaller than one indicating a decrease.
Key independent variables in the MNL model predicting highest degree
attainment consisted of parental education and its interactions with cohort. In addition to
parental education and cohort, models controlled for demographic (race, age, and age of
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The equation estimating odds-ratios using exponentiating coefficients is: !
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first Bachelor’s degree) and academic/institutional characteristics (field of study and
1994 Carnegie classification of first Bachelor’s degree). Separate analyses were
conducted for males and females to capture gender-specific trends. NSCG final weights
were applied to all analyses to derive survey-based estimates of the American college
graduate population.

RESULTS
Descriptive Trends
Table 1-1 presents the breakdown of highest educational attainment for males and
females by parental education and birth cohorts. For reference, previous research on
social inequality in graduate school enrollment focused on the following cohorts: Mare
(1981) studied white males born between 1907 and 1951; Ethington and Smart (1986)
and Stolzenberg (1994) college freshmen in 1971-72 who were most likely born in the
early or mid-1950s; and Mullen and her colleagues (2003) students born around 1970
who completed Bachelor’s degrees in 1992-93.
[Insert Table 1-1 About Here]
Two patterns in the table are worth highlighting. First, as hypothesized, findings
reveal strong associations between parental education and advanced degree attainment,
even in most of the oldest cohorts. The left panel shows that in the oldest cohort the
majority of male respondents whose parents had less than college or college education,
62.6% and 60.6% respectively, remained college-educated and never achieved higher
credentials, while significantly lower percentages of those with graduate school-educated
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parents did so. In fact, the majority of males with professional and doctoral degreeholding parents went on to obtain advanced degrees, with only 42.9% and 41.7% from
such families respectively not doing so. Similar disparities by parental background
existed among females: in the same cohort, over four fifths of respondents whose parents
held a Bachelor’s degree or less remained college-educated, compared to 70.7% and
61.6% of those whose parents held Master’s and doctoral degrees, respectively (the
corresponding percentage for professional degrees was 79.7%).
These positive associations between parental education and advanced degree
attainment were found in all cohorts for both genders. In agreement with trends presented
in Figure 1-1, the share of advanced degree holders in the female college graduate
population generally grew across birth cohorts for females of all parental education
backgrounds. For males, the share of college graduates with advanced degrees generally
followed a U-shaped pattern, which is also consistent with trends in Figure 1-1. For
instance, roughly 37.4% (100% – 62.6%) of males in the ~1939 cohort whose parents had
no college experience obtained advanced degrees, a figure that fell to 23.3% in the 1960s
cohort before rebounding to 30.3% in the youngest cohort. The sole exception was those
with doctorate holding parents, who followed an inverted U-shaped pattern.
Approximately 58.3% of those from these privileged backgrounds in the ~1939 cohort
attained advanced degrees. The corresponding share increased slightly to 61.8% in the
1940s cohort before declining to 42.4% by the youngest cohort.
Second, among those who continued schooling beyond college, there was a
tendency for respondents from graduate school educated families to replicate their
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parents’ specific educational credentials. Across different parental backgrounds, the share
of college graduates whose premier level of education was a Master’s degree at age 35
was highest for those whose parents’ highest educational attainment was likewise a
Master’s degree or doctoral degrees, the pursuit of which is commonly preceded or
accompanied by a Master’s degree. For instance, among those born before 1940, 26.8%
and 27.1% of male respondents from Master’s and doctoral degree-holding households
inherited their parents’ educational status, respectively. This pattern of intergenerational
reproduction of advanced degrees was further pronounced at the professional and
doctoral levels. In the oldest cohort, 30.0% of male respondents with professional degreeholding parents recreated their parents’ educational accomplishments, while much lower
proportions from other parental backgrounds were able to do so (6.5%, 8.2%, 10.3%, and
13.6% of respondents whose parents received less than college, Bachelor’s, Master’s, and
doctoral education, respectively). Similarly, the share of college graduates earning
doctorates was highest among those whose parents boasted comparable diplomas (ex.
17.6% of doctorate families versus 5.3%, 5.0%, 13.8%, and 6.7% for lower levels of
parental educational attainment, in that order).
Table 1-1 further shows that the patterns of intergenerational reproduction of
advanced degrees persisted across the cohorts examined in this study. Children of
advanced degree-holding households achieved commensurate educational qualifications
at higher rates than their peers from differently educated households in all cohorts,
including those born before 1940. For males, the proportions did decrease somewhat (ex.
30.0% of males from professional backgrounds earning professional degrees in ~1939
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cohort compared to only 18.3% in the 1980s cohort), but the relative advantage compared
to those from other backgrounds, especially the least-educated families, largely remained.
For example, the roughly 4.5-fold gap in professional degree attainment between those
from professional and less than college backgrounds in the ~1939 cohort (30.0% vs.
6.5%) grew slightly to a 6.5-fold gap by the 1980s cohort (18.3% versus 2.8%). The
discrepancy in doctoral degree attainment between individuals from the highest-, i.e.
doctoral degree-holding, and lowest-educated, i.e. less than college, families also
widened from a 3.3-fold gap in the oldest cohort (17.6% versus 5.3%) to 4.5-fold in the
most recent cohort (9.9% vs. 2.2%). Likewise, the share of female advanced degree
holders inheriting their parents’ education levels increased across cohorts, but the
parental education gaps stayed relatively stable. Consistent with expectations, these
findings suggest that parental education influences on advanced degree attainment
persisted throughout the expansion of graduate education.

Multivariate Results
MNL regression models were run to examine cohort trends in parental education
effects, represented by the interaction between parental education and birth cohorts, on
advanced degree attainment at age 35 controlling for other respondents’ characteristics.
To reduce the number of model coefficients and simplify the predicted probability plots,
a continuous specification of the ten-category birth cohorts was used14. Exponentiated

14

In supplementary analyses, MNL regression models were run that relaxed the linearity assumption
imposed on birth cohort effects. In other words, a categorical specification of birth cohorts, as well as
interactions with parental education, was utilized to predict educational attainment at age 35, which
allowed parental education effects to vary freely across cohorts. This model fit the data better based on the
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coefficients, i.e. odds ratios, are presented to assist with interpretation: values greater than
1 indicate higher odds of attaining advanced degrees, whereas values smaller than 1
indicate lower odds.
[Insert Table 1-2 About Here]
Tables 1-2 and 1-3 summarize the MNL model output predicting the likelihood of
attaining Master’s, professional, and doctoral degrees for males and females,
respectively. Consistent with descriptive findings, these results highlight the positive
relationship between parental education and advanced degree attainment. Starting with
males, the left column of Table 1-2 displays results for male college graduates’ Master’s
degree attainment. It shows that having Bachelor’s-educated parents compared to having
non-college-educated ones was associated with non-significant changes in the likelihood
of obtaining Master’s degrees for males in the oldest birth cohort, i.e. when cohort is set
as 0, controlling for other factors. Parental possession of advanced degrees, on the other
hand, appeared to make a significant difference: Master’s, professional, and doctoral
degrees at the parental level were each associated with 1.25, 1.36, and 1.79 times increase
in the odds of completing Master’s level education (all p <.001).
Marked pattern of educational inheritance were also found in terms of
professional and doctoral degrees. The middle column of Table 1-2, i.e. the results for
professional degree attainment, reveals that while parental education generally had a
positive impact on the acquisition of professional credentials among those born prior to

Bayesian Information Criteria (Raftery 1995; Schwarz 1978) but arrived at largely similar conclusions with
regards to the association between parental education and advanced degree attainment, and how it has
changed across cohorts. While the regression output are available upon request, predicted probabilities
based on these models are presented in Appendix 1-4 & 1-5.
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1940, children of parents holding equivalent degrees were particularly more likely to
reproduce their parents’ educational standings. Compared to their peers without college
educated parents, males whose parents held Bachelor’s, Master’s, and doctoral degrees
were respectively 1.63, 1.72, and 2.59 times as likely to earn professional credentials (all
p <.001). The corresponding odds ratio for those with professional degree parents was
6.36 (p <.001), meaning that college graduates in the oldest birth cohort from such
backgrounds obtained professional degrees at 536% higher rates than their counterparts
from least-educated parents, all else equal. Similarly, as the right column of Table 1-2
shows, parental education was positively and significantly associated with doctoral
degree attainment, but the coefficient for those with doctorates was remarkably high
(Odds Ratio 2.48, p <.001). These findings illustrate that, in addition to children from
highly educated families being more likely to pursue and complete graduate level
education, a pattern documented by previous studies (Ethington and Smart 1986; Mullen
et al. 2003; Stolzenberg 1994), there exist strong tendencies for the intergenerational
reproduction of advanced degrees.
Looking across birth cohorts, the coefficients for birth cohort, which due to the
inclusion of the interactions denote changes in the likelihood of advanced degree
attainment for male college graduates from less than college backgrounds, for all three
outcomes were smaller than 1 (all p<.001). This specifies that their chances of attaining
Master’s, professional, and doctoral degrees decreased by roughly 5%, 9%, and 12% (OR
0.95, 0.91, and 0.88), respectively, for each half-decade cohort following those born
before 1940. However, the interactions between parental education and birth cohorts,
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which were for the most part greater than 1 or not statistically significant, demonstrate
that parental education gaps largely persisted or widened across cohorts, all else equal.
To highlight the significant effects, the odds ratio for the interaction between parental
attainment of Master’s credentials and birth cohorts was 1.03 (p <.001), indicating that
the inequality in the likelihood of obtaining such pedigree between those with less than
college and Master’s-educated parents increased by roughly 3% in each subsequent
cohort. In terms of doctoral degree attainment, parental education effects grew stronger
across cohorts, with a unit increase in birth cohort associated with an increase of 4%, 7%,
9%, and 8% in the odds of doctorate achievement for those from Bachelor’s, Master’s,
professional, and doctoral backgrounds, respectively (all p<.05). The only exception was
the professional degree attainment gap between those from the least and professional
educated parents, which results show actually narrowed by 5% across cohorts (OR 0.95 p
<.001).
[Insert Table 1-3 About Here]
Table 1-3 presents the regression output for females. The left column shows that,
compared to having parents without degrees in higher education, having Master’seducated parents was associated with a 25% increase in the likelihood of attaining
Master’s degrees in the oldest birth cohort, controlling for other characteristics (OR 1.25,
p <.001). However, those whose parents held doctorates were significantly less likely,
27% lower odds to be exact (OR 0.73, p <.01), to list Master’s credentials as their highest
educational attainment at age 35. Compared to males, weaker, but nonetheless
statistically significant, patterns of intergenerational reproduction of professional and
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doctoral were uncovered for females. While parental education generally had a positive
impact on professional degree attainment (compared to peers without college educated
parents, Bachelor’s, Master’s, and doctoral degree backgrounds were associated with
1.97, 1.94, and 2.02 times the odds, respectively, all p<.001), the coefficient for
educational inheritance, i.e. professional degree backgrounds, was highest (OR 2.40, p
<.001). Likewise, compared to their peers without college educated parents, female
college graduates whose parents attained Master’s and doctoral degrees were respectively
1.79 (p <.01) and 1.55 (p <.10) times as likely to become doctorate holders.
In contrast to that of males, the likelihood of advanced degree attainment among
females from the lowest educated parents increased across birth cohorts, all else equal
(ex. OR 1.06, 1.07 and 1.06 for birth cohort effects on Master’s, professional, and
doctoral degree attainment, respectively, all p <.05), but this trend was accompanied by
greater social inequality. As Table 1-3 shows, most of the exponentiated coefficients
representing the interactions between parental education and cohort were greater than 1
and statistically significant, suggesting stronger parental education effects across cohorts.
The increase in the odds was particularly striking for those from the most privileged
backgrounds. For example, the Master’s and doctoral degree attainment gaps between
those from less than college and doctoral-educated families widened by approximately
15-17% in each cohort (both p <.001). The odds ratio for the interaction between
professional and cohort in terms of doctoral degree attainment was also relatively high at
1.13 (p <.001), which implies that the professional parental education effect increased by
13% in every new cohort. Along with similar insights from Table 1-2, these findings
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underscore the persistent nature of the strong tendency for male and female college
graduates to follow in their parents’ footsteps in continuing schooling beyond college,
both in past cohorts as well as more recent ones.
In addition to parental education and cohort, the other covariates in Tables 1-2
and 1-3 deserve brief mentioning. Controlling for other variables present in the model,
age was positively tied to both males’ and females’ doctoral attainment, but negatively
tied to females’ professional attainment. With regards to race, black male college
graduates generally showed significantly lower odds of graduate school completion than
whites, all else equal, whereas black females were more likely to complete Master’s level
schooling. Hispanics generally exhibited lower likelihoods of earning Master’s and
doctoral degrees, but higher chances of obtaining professional degrees. Asian males
earned all types of advanced degrees at higher rates than their white counterparts, but
Asian females only did so for professional degrees. In fact, Asian females were
significantly less likely to attain Master’s degrees. Other minority college graduates,
particularly males, were mostly underrepresented in advanced degree attainment relative
to whites.
As underscored in prior research (Mullen et al. 2003), undergraduate fields of
study was highly correlated with advanced degree attainment for both males and females,
controlling for other variables. Compared to majoring in the Humanities, i.e. the
reference category, physical and social sciences were positively associated with the
pursuit of all types of advanced degrees. Conversely, computer and math, business,
engineering, and other majors in general negatively predicted the receipt of graduate level
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diplomas. Education majors enrolled in and completed Master’s programs at higher rates,
but were significantly less likely to attain other levels of postgraduate schooling,
particularly at the professional level (OR 0.07 and 0.03 for males and females,
respectively, p <.001). On the other hand, majoring in life sciences had a negative or
minimal impact on Master’s degree attainment, but positive influences on professional
and doctoral degrees. Finally, while studying health in college led to significantly lower
odds of completing graduate school compared to Humanities majors, males with such
specializations actually earned professional degrees at higher rates.
Finally, with regards to institutional characteristics in the form of Carnegie
Classifications of college graduates’ alma mater, matriculation at comprehensive college
compared to attending a research-oriented institution, i.e. the reference category, lowered
chances of earning advanced degrees. Graduation from liberal arts institutions increased
the likelihood of males’ Master’s and doctoral degree attainment, but decreased both
males’ and females’ odds of obtaining professional qualifications, as well as females’
pursuit of Master’s degrees. Other institutions were generally associated with reduced
prospects of becoming an advanced degree holder, while the “Logical Skip/Missing”
category also exerted negative effects on advanced degree attainment.
[Insert Figure 1-3 About Here]
Based on the coefficients presented in Tables 1-2 and 1-3, Figures 1-3 and 1-4
plot the predicted probabilities of males’ and females’ educational attainment at age 35
by parental education levels and birth cohort based on marginal effects. Predicted
probabilities, which were calculated with other covariates set at means, are useful
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because they help visualize the social inequalities in advanced degree attainment
estimated by the MNL regression models. The plots, arranged by parents’ highest level of
education, permit an exploration of how parental education disparities in achieving
advanced degrees have evolved throughout cohorts, accounting for all other
characteristics included in the regression models.
Figure 1-3 presents cross-cohort trends in male college graduates’ predicted
advanced degree attainment at age 35 by parental education. Higher proportions of males
whose parents held advanced degrees were estimated to achieve graduate level
credentials themselves than their peers without such highly educated parents in all
cohorts. To illustrate, 31.7% and 33.5% of those in the oldest cohort, i.e. those born prior
to 1940, from less than college and Bachelor’s educated households were respectively
predicted to obtain advanced degrees, compared to 39.0%, 49.1%, and 47.7% of those
from Master’s, professional, and doctoral educated households. Despite the decreasing
representation of advanced degree holders in the college graduate population across
cohorts for males from all socioeconomic backgrounds, these educational inequalities
persisted and were found even in the youngest cohorts examined. In the youngest cohort
of 1980-84, 32.9%, 32.0%, and 34.1% of college-educated males whose parents held
Master’s, professional, and doctoral degrees completed graduate school, compared to
only 21.3% and 23.2% of those from less than college and Bachelor’s degree holding
parents.
Taking a closer look at degree-specific patterns, the proportion estimated to hold
Master’s credentials as their highest level of education at age 35 decreased across birth
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cohorts for all social origins. For instance, the graph on the top left of Figure 1-3
demonstrates that roughly 18.0% of male college graduates in the youngest cohort from
the lowest socioeconomic backgrounds earned Master’s degrees, which represents a 6.9
percentage point decline relative to the oldest cohort (24.9 – 18.0). Those from doctorate
holding families experienced the greatest cross-cohort drop in predicted probabilities (by
9.7 percentage points), while slighter decreases were observed for those from Bachelor’s
(5.4 percentage point decline) and professional households (4.4 percentage point decline).
The smallest decline was found for Master’s (top right graph of Figure 1-3), which
symbolizes educational inheritance in this instance: 26.5% of those from such
upbringings in the 1980-84 cohort were estimated to attain Master’s degrees, only a 2.3
percentage point decrease relative to the ~1939 cohort (28.8%). As a result of this
relatively slower rate of change, the percentage of male Master’s degree holders from
families with equivalent credentials was highest among all parental education
backgrounds by the youngest cohorts (differences with less than college, Bachelor’s, and
professional statistically significant at 0.05 alpha level, but not with that of doctoral).
Consistent with findings in Table 1-2, class disparities seemed to be narrow in
terms of professional, and widen in terms of doctoral degree attainment across birth
cohorts, but the patterns of intergenerational advanced degree reproduction endured.
20.6% of college-educated males born before 1940 whose parents held professional
credentials replicated their educational attainment by age 35, compared to 4.5%, 7.2%,
7.1%, and 9.2% of those from less than college, Bachelor’s, Master’s, and doctoral
degree parents, respectively. The predicted share of professional degree holders fell
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across cohorts for all parental education groups, but the fall was steepest for those from
families with professional qualifications (decline of 12.5 percentage points across all
cohorts, versus 2-4 percentage points for other parental educational backgrounds),
causing the parental gaps to close. Despite this converging trend, in all cohorts including
the youngest one, professional degree holders were significantly more commonplace
among male college graduates from professional families (ex. 8.0% of 1980-84 cohort)
compared to their peers from less than college, Bachelor’s, Master’s, and doctoral
backgrounds (2.4%, 3.4%, 4.2%, and 5.9% in 1980-84 cohort, respectively, differences
from professional p<.05).
In contrast, class gaps followed a slightly diverging trend in terms of doctoral
degree attainment. In the oldest cohort, 4.7% of male college graduates from parents
holding equivalent credentials were predicted to attain doctorates, compared to roughly 23% from lower educated households (differences from less than college and Bachelor’s
statistically significant at a = 0.05 level, but not from Master’s and professional).
Doctoral degree attainment among doctoral degree holding parents decreased by only
0.6% across all birth cohorts (4.1% in 1980-84 cohort), while that of their peers from less
than college or college educated families each dropped to 0.9% and 1.2% during the same
time (declines of 1.4% and 1.1%, respectively), leading to wider and statistically
significant parental education disparities.
[Insert Figure 1-4 About Here]
Figure 1-4 features predicted probabilities for female college graduates according
to estimations based on the MNL model in Table 1-3. As was the case for males, a
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positive relationship existed between parental possession of advanced degrees and
advanced degree attainment in most cohorts, with more females from higher
socioeconomic backgrounds accomplishing such educational milestones by age 35.
Unlike males, the projected share of female advanced degree holders among college
graduates from all social origins increased across birth cohorts, albeit at different rates by
parental backgrounds. 19.1% of females with less than college parents were predicted to
receive advanced degrees by 35 in the oldest cohort, which improved to 29.0% by the
youngest cohort, a roughly 10 percentage point increase. Representation among those
from college graduate parents similarly grew from 19.2% in the ~1939 cohort to 34.0% in
the 1980-84 cohort, but the rate of increase was most striking for females whose parents
held advanced degrees. The corresponding proportions for those from Master’s educated
households surged by 16.2 percentage points (from 24.0% to 40.1%), while that of those
from professional and doctoral households approximately doubled (from 21.8% to
46.8%) and tripled (from 18.2% to 56.9%), respectively.
These trends highlight the rise in inequality in females’ pursuit of advanced
degrees across birth cohorts, a pattern observed for each type of advanced degree as well.
In terms of Master’s degree attainment by age 35, Figure 1-4 illustrates that the predicted
probabilities for college educated females born in 1939 or earlier ranged from a low of
14.9% (parental education is doctoral) to a high of 21.1% (parental education is Master’s)
controlling for various demographic and institutional characteristics. While the predicted
share of Master’s degree holders also increased across cohorts for lower parental
education groups, their representation surged among those whose parents held
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professional and doctoral credentials. Subsequently, by the most recent cohort, an
estimated 36.0%, 38.4%, and 49.0% of female college graduates from Master’s,
professional, and doctoral backgrounds put down Master’s as their highest educational
credential, whereas a substantially lower portion, only 26.6% and 30.8%, of those from
less than college and Bachelor’s backgrounds did so.
Likewise, the predicted probabilities of inheritance of professional degrees more
than doubled from 2.5% in the ~1939 cohort to 5.6% in the 1980-84 cohort. The
estimated percentages of female college graduates from most other parental education
settings attaining professional credentials also rose but to a lesser extent. The model
projected 1.0%, 1.9% and 2.2% of those in the oldest cohort from less than college,
Master’s, and doctoral backgrounds would respectively earn professional degrees. By the
1980-84 cohort, the corresponding percentages were 1.6%, 2.6%, and 4.0%. Meanwhile,
the share of professional degree holders among females whose parents held Bachelor’s
degrees was more or less constant from 1.93% in the ~1939 cohort to 1.90% in the 198084 cohort.
Similar patterns were found with regards to doctorates. Roughly 0.5-1.1% of
female college graduates in the oldest cohort received doctoral level diplomas by age 35
across all social origins (no statistical difference at a = 0.10 level). While the estimated
proportion of doctoral degree holders among those from lower educated households
remained substantively unchanged in the succeeding cohorts, that of those from
professional and doctoral backgrounds increased by three- and four-folds. As a result,
among those born between 1980-84, 2.8% and 4.0% of college educated females from
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parents with professional and doctoral credentials, and roughly 0.8-1.0% of those from
parents without, were estimated to attain such pedigree (differences significant at a =
0.05 level).

Auxiliary Analyses Using 2015-19 NSCG
In addition to time and cohort trends, the large sample sizes of the NSCG surveys
also enable more in-depth examinations of how parental education effects on advanced
degree attainment vary across different contexts, an endeavor mostly barred in previous
research due to data-related limitations. In this paper, two auxiliary analyses are
presented: firstly, the distinguishment of paternal and maternal influences on educational
inequality, and secondly how parental education associations vary by racial group.
With regards to the former, prior research has emphasized the need to
comprehensively utilize all parental characteristics, both fathers’ and mothers’, in
studying intergenerational social mobility and stratification (Beller 2009). Within the
larger context of the parental socialization framework, social psychological theories, such
as social learning and cognitive developmental theories, predict the occurrence of gendertyped socialization (Bandura 1977; Kohlberg 1966; Looker and Pineo 1983; Sewell and
Shah 1968). While these theoretical perspectives may disagree on whether children are
encouraged or actively choose to imitate adult behavior and thinking, they commonly
suppose that children may be more inclined to follow that of same-sex adults, either
through encouragement or self-will. Some empirical research has found that parents’ sex
appear to be tied to children’s adolescent status expectations, with same-sex parents’
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education having greater effects on children’s educational expectations compared
opposite-sex parents’ education levels (Rosen and Aneshensel 1978). Applying these
insights to the present study, same-sex parents’ advanced degrees may be particularly
influential in explaining college graduates’ educational attainment, resulting in gendered
patterns of intergenerational inheritance.
The three most recent NSCG surveys in 2015, 2017, and 2019 were utilized to
compare paternal and maternal education effects on advanced degree attainment. In a
similar manner to the main analyses, the sample was restricted to respondents aged 35 or
higher who completed their first Bachelor’s in the U.S. before turning 35 and were not
missing data on parental education and field of study for their first Bachelor’s. As
mentioned in the Methods section, the NSCG contains information on both parents’
highest educational credentials. Since cohort comparisons are no longer of primary
interest, MNL models predicted advanced degree attainment at time of survey this time
around, with both parents’ education (categories: less than college; Bachelor’s; Master’s;
professional; doctoral) and all other covariates including birth cohort. The resulting
coefficients for paternal and maternal education captured the magnitude of their
respective effects on children’s likelihood of attaining different types of advanced
degrees, controlling for each other as well as other respondent characteristics.
[Insert Figure 1-5 About Here]
Figures 1-5 displays exponentiated coefficients, i.e. odds ratios, for fathers’ and
mothers’ education by advanced degree type and gender, and the corresponding 95%
confidence interval bands. Although the general pattern of intergenerational inheritance
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was still largely evident, disaggregating the effects of fathers’ and mothers’ education
bared the particularly strong impact of same-sex parents’ education on obtaining
postgraduate credentials, holding all other factors constant. As the top left graph in Figure
1-5 shows, paternal and maternal possession of Master’s degrees appeared to matter to
similar extents in terms of males’ Master’s degree attainment (OR 1.46 and 1.28,
respectively), with the overlap of confidence bands indicating the lack of statistically
significant difference between the two effects. Yet the exponentiated coefficients for
fathers’ level of education were significantly higher than that of mothers at the
Bachelor’s and doctoral levels. Whereas father’s Bachelor’s degrees contributed an
increase of roughly 6% in the likelihood of Master’s attainment (p<.01), male college
graduates whose mothers held Bachelor’s degrees were roughly 14% less likely to
achieve such levels of schooling compared to those whose mothers were without college
education (OR 0.86, p<.001), fathers’ education and other covariates equal. In a similar
vein, fathers’ possession of doctoral degrees increased male college graduates’ likelihood
of completing Master’s level programs by a factor of 1.67 but that of mothers’ appeared
to matter relatively little if at all (OR 0.97, difference from fathers’ p <.001).
With regards to professional and doctoral degree attainment (top middle and top
right of Figure 1-5), the coefficients for fathers’ and mothers’ education largely appeared
to be mostly similar except for those representing instances of educational inheritance.
While mothers’ professional degrees, controlling for fathers’ education and other
covariates, had no bearing on their male children’s pursuit of such qualifications (OR
0.97, p >.10), fathers’ holding of equivalent degrees were associated with an increase in
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the likelihood by a factor of 4.18 (p <.001). Analogously, mothers’ doctorates had a
significant positive impact on male children’s replicating their educational success (OR
1.40, p <.05), but it was nonetheless smaller in scale than that of fathers’ (OR 2.76,
difference from mothers’ p <.001).
The bottom panel of Figure 1-5 shows the opposite was true for females, namely
that mothers’ education effects either rivaled or exceeded that of fathers’ in their
advanced degree attainment. In terms of Master’s degrees, mothers’ Master’s and
doctoral degrees (OR 1.89 and 2.60, respectively) applied significantly greater influence
than that of fathers (OR 1.00 and 1.28, respectively, differences from mothers’ p <.001),
all else equal. Similar patterns emerged at the doctoral level (bottom right of Figure 1-5),
with significantly higher odds-ratios attached to mothers’ Master’s and doctoral degrees
(OR 2.20 and 3.76, respectively, both p <.001) compared to that of fathers’ (OR 1.38 and
1.97, respectively, difference from mothers’ p <.001). Interestingly, in terms of
professional degrees, coefficients for each parental education category for mothers were
higher than that of fathers (the difference for doctoral degrees was statistically significant
only at a = 0.10 level), except at the professional level signifying educational inheritance.
In other words, fathers’ possession of professional degrees was associated with a 132%
increase in the odds (OR 2.32, p <.001) of female college graduates’ acquisition of
equivalent credentials, which was not statistically different from that of mothers’ (OR
2.66). Taken together, these findings indicate that same-sex parents’ schooling on
average carries greater weight in college graduates’ continuing of education beyond
college than that of the opposite sex. They imply that the robust patterns of
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intergenerational reproduction of advanced degrees established earlier in this paper could
be driven in large part by inheritance from same-sex parents.
A second set of analyses made possible by the large, nationally representative
samples in the NSCG concerns racial context. Although racial and ethnic diversity in
graduate and professional programs and minority experiences there have served as
relatively common topics for research (Brunsma, Embrick, and Shin 2017; Perna 2004;
Posselt and Grodsky 2017), very little if any research exists on racial discrepancies in the
parental background-based gradients in graduate school enrollment and completion,
mostly due to insufficient sample sizes of racial minorities in surveys (see pp. 148-149 of
Mullen et al. 2003). Despite gains in recent years, minority students, especially blacks
and Hispanics, remain substantially underrepresented in colleges and graduate schools,
and particularly so in selective institutions and certain fields of study such as STEM
(science, technology, engineering and math) (Gerber and Cheung 2008; Kao and
Thompson 2003; Musu-Gillette et al. 2016; Okahana and Zhou 2019; Posselt and
Grodsky 2017). Given the substantial level of racial and ethnic stratification in higher
education today, it is difficult to accept the implicit assumption in the main analyses of
this paper that the parental education gaps will be observed uniformly across students of
different races. A race-specific investigation of intergenerational associations in advanced
degree attainment is therefore warranted.
[Insert Table 1-4 About Here]
Using the same data as the previous auxiliary analysis dissecting paternal and
maternal education effects, MNL regression models were run predicting advanced degree
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attainment with combined parental education (highest education level between father and
mother), race, their interactions, and all other controls. The interactions between parental
education and race, which denote how the parental education effects for a given racial
group compare to that of whites, are of interest and summarized in Table 1-4 as
exponentiated coefficients, i.e. odds ratios (full results available upon request). Whereas
the MNL regression coefficient effects are additive, exponentiated coefficient effects are
multiplicative. For example, an odds ratio of 0.50 for the interaction between black and
Bachelor’s in the model predicting male college graduates’ Master’s attainment means
that the coefficient for Bachelor’s should be halved, i.e. multiplied by 0.50, to derive the
difference between less than college and Bachelor’s for blacks. In this sense, values
greater than 1 indicate greater effects for a given race’s parental education level
(reference category: less than college) relative to that of whites (reference category),
whereas values smaller than 1 indicate smaller effects.
The top panel of Table 1-4 presents coefficients for black male and female college
graduates. For black males, most coefficients were either smaller than 1 or not
statistically significant, indicating that the positive impact of higher parental educational
attainment on advanced degree attainment was smaller, and at most similar, in magnitude
relative to whites. For example, the increases in the odds of obtaining Master’s degrees
for black males whose parents held Bachelor’s, Master’s, and doctoral degrees compared
to blacks from less than college backgrounds were respectively 50%, 74%, and 51% that
of the corresponding parental education-based premiums for whites (all p <.05).
Likewise, the robust pattern of the intergenerational reproduction of doctoral degrees
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seemed to be especially muted for black males, with the educational inheritance boost 9%
(p <.001) that of whites. The interaction between doctoral and black in predicting
professional degree attainment constituted the only exception, with the effect of
doctorates for black male college graduates was over twice as big as that of whites (OR
2.06, p <.01). For black females, on the other hand, more coefficients were greater than 1,
indicating evidence of wider parental gaps relative to whites in certain arenas. The
parental possession of Master’s degrees in particular appeared to matter more for black
females compared to whites (OR 2.47, 2.39, 2.32 in terms of Master’s, professional, and
doctoral degree attainment, respectively, p <.001).
Turning to Hispanics (middle panel of Table 1-4), although statistically
significant coefficients were observed in terms of Master’s attainment for Hispanic males
(OR 1.24, 0.55, and 0.65 for Bachelor’s, Master’s, and professional levels, respectively, p
<.10), the majority of the interactions in terms of professional and doctoral attainment did
not reach statistical significance, which implies similar levels of parental educationrelated disparities as whites. One notable exception, however, involved those from the
highest educated households: the parental doctorate boost in the likelihood of becoming
professional degree holders was further amplified for Hispanics by a factor of 1.82 (p
<.05). For Hispanic females, parental education had similar effects on Master’s degree
attainment relative to whites, as evidenced by the lack of statistical significance in the
interactions. Parental ownership of Bachelor’s and Master’s credentials had roughly half
the influence on Hispanic females’ professional degree attainment compared to whites’
(OR 0.45 and 0.47, respectively, both p <.01), but, as was the case for Hispanic males,
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parental ownership of the highest educational qualifications exerted larger effects on
professional and doctorate completion, all else equal (OR 1.98 and 2.55, respectively,
both p <.10). The effects of professional degrees on doctoral degree attainment for
Hispanic females were also over two times that of white females (OR 2.09, p <.05).
Finally, wider parental education gradients in Master’s degree attainment existed
among Asians compared to whites, for both genders. For males, the odds of Asian college
graduates’ educational inheritance of parents’ Master’s, professional, and doctoral
degrees were all greater than double that of their white counterparts, all else equal (OR
2.04, 2.19, and 4.02, respectively, all p <.001). For Asian females, parental education
gaps mostly widened in terms of Master’s and professional degree attainment relative to
that of whites, but remained similar in terms of doctoral degree attainment.

DISCUSSION & CONCLUSION
Consistent with conclusions drawn in the most recent study on the topic (Mullen
et al. 2003; Posselt and Grodsky 2017), this paper finds evidence of substantial parental
education effects on college graduates’ pursuit of advanced degrees. Notwithstanding
some limitations, such as lack of detailed academic and institutional information or
additional parental characteristics, it further contributes to the academic discourse by
featuring two key patterns largely unexamined by prior research.
Firstly, in contrast to the assumption made in previous studies (Ethington and
Smart 1986; Mare 1981; Mullen et al. 2003), results underscore the nonlinear nature of
parental education effects on advanced degree attainment. Robust patterns of
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intergenerational reproduction of advanced degrees emerged in which the odds of
obtaining specific degree types, especially professional and doctoral ones, were
particularly inflated for college graduates whose parents held equivalent credentials. In
other words, as expected under the parental socialization framework (Alexander et al.
1975; Looker and Pineo 1983; Sewell and Shah 1968), college graduates from families
with graduate school experience not only completed graduate and professional programs
at higher rates than those from lower educated families, but also gravitated towards their
parents’ specific advanced degree types. Auxiliary analyses revealed that this pattern of
educational inheritance, which was found for both genders but at different magnitudes for
different racial groups, appears to primarily be the product of same-sex parents and their
educational qualifications.
Secondly, this strong association between parental education and advanced
degrees existed across most cohorts examined. Evidence of significant parental education
effects on advanced degree attainment were found even in the oldest cohort, i.e. those
born in 1939 or before. While converging gaps emerged for male’s professional
attainment, inequality in college graduates’ pursuit of advanced degrees generally
increased throughout the birth cohorts examined in this study. The discrepancy between
college graduates whose parents held advanced degrees versus those whose parents did
not was particularly striking, with the intergenerational reproduction of such credentials
salient in all types of degrees for both genders even in the youngest cohorts. These trends
provide two key insights worth highlighting. First, although the data suggests that
saturation among the upper class has yet to occur at the postgraduate level (see Table 1-
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1), they support the proposition based on the social reproduction perspective that parental
education effects would persist despite recent upticks in graduate school enrollment and
completion (Posselt and Grodsky 2017; Snyder et al. 2019). Second, the ubiquity of this
relationship across cohorts suggests that the inconsistency between Mullen et al.’s paper
in 2003, which uncovered strong parental education effects on graduate enrollment for
college graduates born in the 70s, and previous studies (Ethington and Smart 1986; Mare
1981; Stolzenberg 1994), which noted weak or lack of effects for the 50s cohort and
older, could be attributed to data-related differences and inconsistencies, especially for
males15. Parental characteristics have played and continue to play an important role in
college graduates going on to obtain advanced degrees in the United States.
The persistence of educational inequalities has profound implications for social
stratification research, particularly during a period of heightened inequality (Alvaredo et
al. 2013; Atkinson et al. 2011; Piketty and Saez 2003, 2014). With advanced degree
holders overrepresented at the top 1% of the income and wealth distributions in recent
years, as well as increasingly higher financial returns to graduate school, inequality in
advanced degree attainment involves inequality in access to the socioeconomic elite in
American society (Keister 2014; Lemieux 2006; Posselt and Grodsky 2017; Valletta
2015). College graduates from privileged, highly educated families being consistently
more likely to obtain advanced degrees means they also possess greater opportunities to
belong to the financial and economic top. Conversely, strong associations between
socioeconomic origins and advanced degree attainment entails less prospects of upward
15

As Figure 1-4 shows, inequality in females’ advanced degree attainment widened across birth cohorts
and could thus not have been captured in the data used by previous studies.
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social mobility for those from low SES backgrounds. In this sense, the inheritance of
advanced degrees could serve as a key instrument of intergenerational social
reproduction.
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TABLES & FIGURES

Female

Figure 1-1. College Graduates’ Highest Degree Attainment at Age 35 by Gender and Birth Cohort
Male

Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Sample restricted to college graduates between the ages of 35 and 76. The
1920s cohort is grouped together with the 1930s cohort due to small sample size. Analytic weights used to approximate population estimates.
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Female

Figure 1-2. Survival Curves of Advanced Degree Attainment by Gender and Parental Education
Male

Notes: Data from NSCG 2015, 2017, and 2019. Sample restricted to college graduates who earned their first Bachelor’ s degree between the
ages 18 and 25. Survival curves drawn using Kaplan-Meier estimates. Analytic weights used to approximate population estimates.
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Figure 1-3. Predicted Probabilities of Male Advanced Degree Attainment at Age 35 by Parental Education and
Cohort
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Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Predicted probabilities
calculated using marginal effects based on MNL regression models in Tables 1-2 with other
covariates set at means. The predicted share of Bachelor’s degrees, i.e. no advanced degrees by age
35, equals one minus the sum of all the predicted probabilities (i.e. Master’s, professional, and
doctoral) in each cohort and was omitted to facilitate visualization of patterns of advanced degrees
attainment. Analytic weights used to approximate population estimates.
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Figure 1-4. Predicted Probabilities of Female Advanced Degree Attainment at Age 35 by Parental Education and
Cohort
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Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Predicted probabilities
calculated using marginal effects based on MNL regression models in Tables 1-3 with other
covariates set at means. The predicted share of Bachelor’s degrees, i.e. no advanced degrees by age
35, equals one minus the sum of all the predicted probabilities (i.e. Master’s, professional, and
doctoral) in each cohort and was omitted to facilitate visualization of patterns of advanced degrees
attainment. Analytic weights used to approximate population estimates.
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Figure 1-5. Paternal & Maternal Education Effects on Highest Degree Attainment at Time of Survey by Gender
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Notes: Data from NSCG 2015, 2017, and 2019. Coefficients produced from MNL regression
models predicting advanced degree attainment using both fathers’ and mothers’ education
simultaneously, as well as all other covariates including birth cohort. The reference category for
parental education is “less than college.” Colored bands represent 95% confidence intervals.
Analytic weights used to approximate population estimates. Values of exponentiated coefficients,
i.e. odds ratios, greater than 1 indicate higher odds of attaining advanced degrees, whereas values
smaller than 1 indicate lower odds.
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Table 1-1. Highest Degree Attainment by Parental Education, Birth Cohort, and
Gender
Male
Highest Educ
Attainment
Parental Education

BA

MA

Prof

Female
Doct

BA

MA

Prof

Doct

~1939
Less than College
Bachelor’s
Master’s
Professional
Doctoral

62.6
60.6
49.2
42.9
41.7

25.6
26.1
26.8
20.3
27.1

6.5
8.2
10.3
30.0
13.6

5.3
5.0
13.8
6.7
17.6

82.3
85.4
70.7
79.7
61.6

16.8
13.4
24.9
17.6
35.6

0.3
0.2
2.0
1.4
1.3

0.6
1.1
2.4
1.3
1.6

26.0
26.9
30.1
26.1
18.4

0.8
1.6
3.4
6.0
5.1

1.5
2.2
3.2
2.6
3.2

Less than College
Bachelor’s
Master’s
Professional
Doctoral

63.9
58.6
50.1
43.7
38.2

26.1
24.3
30.3
22.9
32.4

6.0
11.0
12.1
27.1
13.6

1940-49
4.0
71.7
6.1
69.3
7.5
63.2
6.4
65.3
15.8
73.3

Less than College
Bachelor’s
Master’s
Professional
Doctoral

73.6
67.0
59.8
45.1
50.9

18.8
21.1
25.4
20.4
26.9

5.2
9.0
10.2
28.4
14.9

1950-59
2.4
74.7
2.9
73.1
4.6
64.9
6.2
65.2
7.4
62.1

21.8
20.8
29.1
24.8
28.7

2.6
5.0
3.8
6.7
5.6

0.9
1.2
2.2
3.3
3.6

3.5
6.5
7.1
19.0
12.5

1960-69
1.3
78.9
1.6
73.6
3.5
67.3
5.3
57.1
8.6
55.4

17.9
20.9
24.6
29.8
29.6

2.4
4.3
6.2
10.4
9.5

0.8
1.3
1.9
2.7
5.5

5.0
6.1
8.2
18.8
11.4

1970-79
1.7
70.5
2.3
66.4
3.5
59.2
4.3
51.4
5.6
43.6

24.8
27.8
32.4
24.6
38.7

3.6
4.0
6.2
19.9
11.4

1.1
1.9
2.2
4.1
6.3

Less than College
Bachelor’s
Master’s
Professional
Doctoral

Less than College
Bachelor’s
Master’s
Professional
Doctoral

76.7
73.9
62.4
57.2
54.4

74.4
72.1
61.6
55.6
56.6

18.6
18.0
26.9
18.4
24.6

18.9
19.4
26.7
21.3
26.5
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Less than College
Bachelor’s
Master’s
Professional
Doctoral

69.7
70.9
60.7
51.5
57.6

25.3
21.8
26.8
23.5
21.0

2.8
5.0
8.3
18.3
11.5

1980-84
2.2
65.9
2.3
61.3
4.2
53.3
6.7
36.0
9.9
38.6

28.7
30.1
35.3
52.1
45.7

3.6
6.5
7.7
7.6
11.7

1.8
2.1
3.6
4.3
4.0

Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Numbers indicate the percentage
breakdown of highest educational attainment by parental education, birth cohort, and gender.
Unlike other decade-wide cohorts, the oldest cohort, which is grouped together with the 1930-39
cohort due to small cell sizes, only includes those born between 1927-29 while the youngest cohort
covers birth years 1980-84. Analytic weights used to approximate population estimates.
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Table 1-2. MNL Regression Output for Males
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Notes: +p <.10. *p <.05. **p <.01. ***p <.001. Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019 (N=167,075).
Analytic weights used to approximate population estimates. Exponentiated coefficients, i.e. odds ratios, presented to assist
interpretations: values greater than 1 indicate higher odds of attaining advanced degrees, whereas values smaller than 1
indicate lower odds.
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Table 1-3. MNL Regression Output for Females

73

Notes: +p <.10. *p <.05. **p <.01. ***p <.001. Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019 (N=123,622).
Analytic weights used to approximate population estimates. Exponentiated coefficients, i.e. odds ratios, presented to assist
interpretations: values greater than 1 indicate higher odds of attaining advanced degrees, whereas values smaller than 1
indicate lower odds.
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Table 1-4. Parental Educ & Race Interaction Coefficients for Highest Degree Attainment at Time of Survey by
Gender

Notes: +p <.10. *p <.05. **p <.01. ***p <.001. Data from NSCG 2015, 2017, and 2019. Coefficients produced from MNL regression models
predicting advanced degree attainment using parental education, race, and their interactions, as well as all other covariates including birth
cohort. The reference category for parental education is “ less than college” while that of race is “ white.” Analytic weights used to
approximate population estimates. For any given race, values of exponentiated coefficients, i.e. odds ratios, greater than 1 indicate greater
effects for a given parental education level relative to that of whites, whereas values smaller than 1 indicate smaller effects.
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EDUCATIONAL ASSORTATIVE MATING AT THE TOP OF THE
EDUCATIONAL DISTRIBUTION16
ABSTRACT
Educational homogamy, i.e. assortative mating based on educational levels, has drawn
interest from sociologists and family scholars as it relates to household-level social
inequality and social reproduction. Past research has provided evidence of increases in
the educational resemblance of spouses, especially since the 1960s up to the 2000s.
However, much of the literature has categorized individuals based on definitions of
educational attainment that do not usually distinguish bachelor’s degree holders from
advanced degrees, which limits our ability to examine critical boundaries in marriage
formation among the most highly educated and socioeconomically advantaged
individuals. Using data from the Census, American Community Survey, and Current
Population Survey covering the period from 1990 to 2018, we reexamine educational
homogamy after separating advanced degree holders from college graduates. In contrast
to previous research that found continued increases in educational homogamy, we find
that the association between husbands’ and wives’ education has plateaued in recent
years. We further observe strong levels of homogamy and shifts in boundary formation at
the top of the educational distribution: professional and doctoral degree holders exhibited
particularly high odds of homogamy, while they were also increasingly likely to
intermarry only amongst themselves. We conclude our paper by discussing the
implications of this concentration of elite educational credentials in select households.

16

This paper is co-authored with Dr. Hyunjoon Park

76
INTRODUCTION
Research on homogamy and assortative mating has drawn interest from social
mobility and stratification scholars because of its potential contribution to larger social
and financial inequality between households, as well as to processes of social
reproduction (Blackwell and Lichter 2004; Fu and Heaton 2008; Gonalons-Pons and
Schwartz 2017; Kalmijn 1998; Schwartz 2010, 2013; Schwartz and Mare 2005; Smits,
Ultee, and Lammers 1998). In particular, researchers have paid close attention to
educational homogamy given the various associations between educational attainment
and social/financial rewards, as well as parenting behavior (Altintas 2016; Hout 2012;
Lareau 2003; Schwartz 2010; Schwartz and Mare 2005; Smits et al. 1998).
Unsurprisingly, past research on educational homogamy has found that increases in the
educational resemblance of spouses, especially since the 1960s up to the early 2000s
(Kalmijn 1998; Mare 1991; Schwartz and Mare 2005), coincided with the expansion of
socioeconomic inequality in the U.S. during the same time (Mare 2016).
However, much of the literature on educational homogamy until now have
categorized and continue to categorize individuals based on arguably outdated definitions
of educational attainment, for instance ranging from “no schooling” to “Bachelor’s or
higher”. While these categories made sense in the past, the rise in the number of college
graduates who go on to receive graduate and professional credentials in the subsequent
decades demands a reevaluation of how we measure educational attainment. Since 1970,
the number of Master’s degrees and PhDs conferred in the U.S. have increased threefold
(from roughly 235,000 Master’s degrees and 65,000 PhDs conferred in 1970-71 to
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820,000 and 184,000 in 2017-18), which has resulted in a noticeable increase in the
number of degree holders among the U.S. population (Posselt and Grodsky 2017; Snyder
et al. 2019). As a result of these changes in the distribution of educational attainment, the
combined grouping of Bachelor’s and advanced degree holders in the context of studying
educational homogamy potentially limits our ability to examine critical educational
boundaries in marriage formation among the most highly educated individuals. An
investigation of how educational homogamy contributes to social reproduction
necessitates the separation of these populations since, as Posselt and Grodsky (2017)
highlight in their review paper, graduate and professional education play an important
role in economic inequality and elite formation today (Thompson 2013; Valletta 2015).
Our contribution to the discourse through this paper is mainly twofold. First, we
reexamine patterns of educational homogamy and heterogamy after separating advanced
degree holders from college graduates. Second, we investigate where and how boundaries
are formed in assortative mating by education, especially at the top. By doing so, we
provide updated findings on homogamy after the turn of the millennium, i.e. a period that
saw a considerable increase in the number of graduate degrees conferred (Snyder et al.
2019).

LITERATURE REVIEW
Prior Research on Educational Homogamy
Prior research on educational assortative mating has documented a v-shaped
pattern in educational homogamy across the past century (Kalmijn 1998; Mare 1991;
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Schwartz and Mare 2005). For example, in their seminal paper using Integrated Public
Use Microdata Series (IPUMS) Census and Current Population Survey (CPS) data,
Schwartz & Mare (2005) found that the percentage of newly-wed and prevailing couples
who share the same education category declined from 1940 to 1960 (60% to 45%), but
has increased steadily since then (55% by 2003). Log-linear models, which account for
changes in the marginal distributions of men and women’s education, arrived at a similar
conclusion, namely that the odds of homogamy drop from 1940 to 1960 (roughly 3.9 to
3.1), but increase steadily since then to an all-time high of over 4 in 2000 for prevailing
marriages, with newlyweds following a similar but slightly lower pattern (Schwartz and
Mare 2005). In short, the main trend in the literature over the past 40 years is one of
continued increase in educational homogamy.
This pattern is particularly salient at the top of the educational distribution, with
college graduates especially being more likely to marry one another (Blackwell 1998;
Kalmijn 1998; Mare 1991; Schwartz and Mare 2005). Analyses using crossing models,
i.e. log-linear models that capture the difficulty of crossing particular educational
boundaries, revealed that increases in homogamy were mostly generated by increasing
rigidity of barriers at the top of the educational distribution from 1960 through the early
1970s (high school graduate/some college and some college/Bachelor’s or higher
barriers), but from increasing rigidity at both ends of the distribution since (Schwartz and
Mare 2005). In other words, whereas lower rates of intermarriage among groups of
relatively well-educated persons fueled increases in educational homogamy prior to 1970,
post-1970 increases in homogamy have been driven by decreases in intermarriage at both
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the top and bottom of the educational hierarchy. Specifically at the top, research has
shown that significant numbers of college graduates (18% of men and 24% of women)
married individuals from colleges with the same institutional characteristics, based on
college entrance examination scores, expenditures per student, and the prestige ranking of
the institution, as they themselves attended, and that the likelihood of these homogamous
relationships increased across cohorts (Arum, Roksa, and Budig 2008).
To explain these patterns, researchers generally employ the conceptual framework
of a marriage market, where individuals competitively seek partners that satisfy their
preferences (Becker 1973, 1974; Oppenheimer 1988; Schwartz 2013). One prominent
explanation of the increase in the educational similarity of spouses emphasizes the role of
educational institutions as marriage markets. The time-gap hypothesis posits that, as
educational expansion occurs, individuals are increasingly more likely to meet their
potential spouses in school, which results in a homogamous marriage (Mare 1991).
Trends in educational homogamy vary depending on the timing of marriage and of school
completion since lengthier gaps between the two would increase the chances of people
meeting their partners in other, less-educationally homogamous environments. Although
Mare found that the narrowing time gap between school completion and marriage
between 1940 and 1980 partly explains increases in educational homogamy during that
period, the hypothesis received less support for trends in the last few decades. The time
gap has continued to increase with delayed ages at first marriage, but homogamy has not
declined as predicted (Schwartz 2013; Schwartz and Mare 2005).
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A competing explanation highlights marriage as an increasingly egalitarian
institution (Cherlin 2004; Gerson 2010; Oppenheimer 1988, 1994, 1997; Oppenheimer,
Kalmijn, and Lim 1997), as compared to the more gender-specialized institution it once
was (Becker 1973, 1974, 1981). As women receive more education and enter the labor
force at increasing rates, men may compete for highly-educated, high-earning women in
the marriage market (England and Farkas 1986; Mare 1991; Mason and Jensen 1995;
Sweeney and Cancian 2004). This perspective predicts that lower gender inequality will
result in higher levels of educational homogamy. Recent studies have indeed shown that
while the importance of men’s earnings for marriage has not declined (Buss et al. 2001;
Sweeney 2002), the opposite is true for women. Men are more likely to state women’s
financial prospects, education, and intelligence as important factors in their search for
partners in the marriage market (Buss et al. 2001). Women are increasingly expected to
financially contribute to the family (Gerson 2010; South 1991) and men with high
occupational status and earning potential are more likely to marry high-earning women
than before (Sweeney and Cancian 2004). While these patterns may reflect an increasing
need for women’s income in the family due to the rising costs of living, decreases in
men’s wages, etc. or increases in opportunities for such individuals to meet, they also
indicate the rise of egalitarian marriages, which may result in increased educational
homogamy.
Finally, notable demographic changes in the last few decades, namely rises in
cohabitation and declines in marriage rates, could also help account for the increasing
educational resemblance of married couples. In terms of the former, cohabitation may
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“weed out” educationally heterogamous couples (Blackwell and Lichter 2000, 2004) who
would have otherwise married. However, scholars have found little support for this
hypothesis in terms of educational homogamy (Goldstein and Harknett 2006; Sassler and
McNally 2003; Schwartz 2010), and estimates of homogamy using samples of only
married couples versus a pooled sample of cohabiters and married couples produced
similar results (Qian and Preston 1993). In terms of the latter, much of the effects of
declining marriage rates on trends in educational homogamy can be attributed to the
effects of cohabitation since a substantial amount of those that don’t marry cohabitate
(Bumpass, Sweet, and Cherlin 1991). Although it is plausible that declining marriage
rates may directly contribute to assortative mating if increases in individuals’ standards
for marriage lead them to seek partners similar to themselves, we are not aware of any
empirical studies that document these patterns.

Marriage Patterns Among Advanced Degree Holders
This paper highlights and attempts to fill in a gap in this expansive educational
homogamy literature, namely by identifying who advanced degree holders marry and
how that informs our conventional frameworks. Studies on educational homogamy so far
have tended to group Bachelor’s with advanced degree holders. For example, Schwartz
and Mare (2005) followed prior studies to create five distinct educational categories: <10
(less than 10th grade), 10~11 (10th or 11th grade), 12 (high school degree or equivalent),
13-15 (some college/Associate’s degree), and 16+ (Bachelor’s or higher). Yet a couple of
recent developments, namely the increasing number of advanced degree holders and their
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rising positions in the socioeconomic hierarchy, suggest it may be worthwhile to
disaggregate college graduates from graduate degree holders (Posselt and Grodsky 2017;
Thompson 2013; Valletta 2015).
[Insert Figure 2-1 About Here]
Over the past couple of decades, graduate and professional degree enrollment, as
well as the number of such degree holders has risen remarkably (Kena et al. 2016;
Ruggles et al. 2019). Figure 2-1 presents our own yearly estimates of the proportion of
husbands and wives with advanced degrees using Census, American Community Survey,
and Current Population Survey data. As Figure 2-1 shows, in 1990, 10.4% of husbands
aged 18-49 in prevailing heterosexual marriages possessed an advanced degree, with
2.8% and 1.3% holding professional and doctoral degrees, respectively. By 2018, 16.2%
of husbands held such credentials, including 2.6% and 2.3% of professional and doctoral
degree holders. This pattern of growth was much more marked for wives: while only
6.4% possessed a Master’s (4.9%), professional (1.1%), or doctoral (0.3%) degree in
1990, the proportion of wives aged 18-49 with advanced degrees had skyrocketed to
18.9% by 2018 (14.5%, 2.5%, and 2.0% with Master’s, professional, and doctoral
degrees, respectively). Concurrently, the share of advanced degree holders among the
college graduate population, i.e. those with a Bachelor’s or higher, rose slightly for
husbands (37.6% in 1990 to 38.9% in 2018)17 but significantly for wives (28.5% in 1990
to 39.5% in 2018).

17

Time trends in the share of college-educated husbands aged 18-49 with advanced degrees followed a
slight U-shaped pattern from 1990 to 2018: the proportion of such husbands dropped from 37.6% in 1990
to a low of 33.7% in 2002 before rebounding to 38.9% in 2018.
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Accompanying their growing prevalence in American society, advanced degrees
have also become more strongly associated with higher earnings and wealth. The
economic returns to graduate credentials accounts for a nonnegligible and rising portion
of the overall return to higher education today, which has experienced sustained growth
throughout time (Hout 2012; Posselt and Grodsky 2017). In fact, research has found that
the returns to college degrees have increased only modestly relative to that of graduate
and professional credentials in recent years (Lemieux 2006; Valletta 2015). For instance,
the wage gap between high school graduates and post-graduate degree holders rose by
about 17 percentage points from 2000 to 2013, while the gap between high school
graduates and those with a four-year college degree widened by only 6 percentage points
during the same period (Valletta 2015). As a result of these patterns, in 2012, women
aged 40-65 with Master’s, professional, and doctoral degrees respectively received
salaries 25%, 108%, and 60% greater than their counterparts with Bachelor’s degrees
(Posselt and Grodsky 2017). For men, these premiums were 17%, 100%, and 30%,
respectively. Today, advanced degree holders, especially those with a professional or
doctoral degree, comprise an increasing share of the top of the wealth distribution, with
45% of the top 1% wealthiest Americans possessing a Master’s degree or higher in 2010
(Keister 2014; Thompson 2013).
[Insert Figure 2-2 About Here]
In the context of educational homogamy, earnings disparities among
educationally homogamous college educated couples with and without advanced degrees
were quite large and have grown over time. As Figure 2-2 shows, the median yearly
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income among families where both the husband and wife earned Master’s degrees (MAMA) was roughly $24K higher than that of families with dual-Bachelor’s degrees (BABA) in 1990 ($149K - $124K). By 2018, this income gap had increased to $33K ($188K
- $155K). Prof-Prof households (i.e. dual-professional degree households) earned nearly
double that of BA-BA households in 1990 ($235K vs. $124K), but this disparity grew
even further to roughly $186K by 2018 ($340K vs. $155K). Likewise, the earnings gap
between Doct-Doct (i.e. dual-doctoral degree households) and BA-BA households
increased from roughly $61K ($185K - $124K) in 1990 to $77K ($232K - $155K) in
2018.
Given their implications for social stratification at the household level, these
trends demonstrate that an examination of educational assortative mating after separating
out degrees at the top of the educational distribution is increasingly necessary. The
emergence of advanced degree holders, both in terms of their share of the entire
American population and their lofty position in the socioeconomic hierarchy, implies that
our understanding of the educational resemblance of the most highly educated and
socioeconomically advantaged individuals remains incomplete without such an endeavor.
In other words, conventional categorizations of educational attainment, i.e. grouping
Bachelor’s and advanced degrees together, limits our ability to examine boundaries in
marriage formation at the top of the educational hierarchy. By classifying these couples
with different incomes into a single, educationally homogamous “Bachelor’s or higher”
category, we may be underestimating social stratification among households and
overestimating the level of educational homogamy.
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The Present Study
In this paper, we reexamine trends in educational assortative mating after
accounting for the educational heterogeneity among the college-educated population. We
are particularly interested in studying patterns of educational homo- and heterogamy, as
well as boundary formation across educational boundaries, from 1990 to 2018, namely a
period that saw the rise of advanced degree holders in the U.S.
Preliminary research has found that doing so produces patterns that differ from
the picture of increasing educational homogamy that dominates the literature. Economists
Gihleb and Lang (2016), who to the best of our knowledge are the only ones to have
approached this topic with a separate category for advanced degree holders, compared
patterns of educational assortative mating using different measures of educational
attainment at both the bottom (separating high school dropouts) and top of the
educational distribution (separating advanced degree holders). Among other results, they
observed divergent trends in homogamy based on different combinations of these
categories: using Schwartz and Mare’s (2005) categorization (<10; 10-11; 12; 13-15; 16+
years of schooling), the proportion of husbands and wives with same education levels
increases from 48 to 57% between 1970 and 2010. However, separating advanced degree
holders altered this trend so that homogamy remains stable, with only a 2% increase
across four decades. In fact, reorganizing the groups as defined in the wage structure
literature, i.e. separating advanced degrees and merging high school dropouts, produced a
declining trend in homogamy, which suggests that not separating the top of the
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educational distribution overrates the increase in homogamy. These findings confirm that
detailed categorization of educational attainment can potentially alter our understanding
of the extent to which individuals mate with similarly educated peers.
We aim to advance our understanding of educational assortative mating by
recalculating trends in educational homogamy using a new categorization of educational
attainment. Whereas Gihleb and Lang (2016) utilized different correlations and
multivariate regression to assess levels of homogamy, we employ log-linear models
measuring homogamy, heterogamy, and boundary formation between different
educational categories, which is the conventional approach in the sociological and
demographic literature (Mare 1991, 2016; Schwartz and Mare 2005).
Based on the aforementioned theoretical frameworks, we hypothesize that the
separation of college graduates and advanced degree holders will result in lower odds of
educational homogamy and eliminate the increasing trend highlighted by previous
studies. Unlike lower tiers of educational institutions, graduate school and the path to
completing a degree tend to be more heterogeneous and nonlinear in that individuals
pursuing different credentials (ex. Master’s and professional degree candidates) coexist
on the same campus, and one degree is not necessarily the prerequisite of another.
Further, substantial variation in earnings and prestige associated with a given degree
exists not only across advanced degree types, but also within each category, depending
on field of study, specialization, etc. The marriage market perspective would thus predict
that an increasing number of individuals could meet potential spouses in graduate school,
but such arrangements need not necessarily be educationally homogamous, even more so
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considering many institutions of higher education house not only graduate students but
also undergraduates in the same physical space as well. Likewise, lower gender
inequality could bolster the desirability of women with advanced degrees, especially
those with high earning potentials such as professional and doctoral degrees (Lemieux
2006; Valletta 2015), leading to greater resemblance of spouses in terms of education.
However, it could also bring about lower levels of homogamy if the allure is not degreespecific (ex. men with professional degrees seeking women with the same degrees).
In terms of heterogamy, the more detailed categorization of educational
attainment may magnify extant trends in educational hypergamy and hypogamy, i.e.
marriages wherein husbands possess higher educational credentials than wives and vice
versa, respectively. In the last few decades, women have reversed their historical
disadvantage in educational attainment (Buchmann, T. a. DiPrete, and McDaniel 2008;
DiPrete and Buchmann 2013), which has contributed to a decrease in hypergamous
marriages and increase in hypogamous ones based on conventional definitions of
educational attainment (Esteve et al. 2016; Esteve, García-Román, and Permanyer 2012;
Qian 1998). As Figure 2-1 described above, women have reversed the gender gap in
advanced degree attainment as well, which would contribute to these demographic shifts
already underway.
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METHODS
Data
To study trends in educational homogamy, we utilize data from three sources
available as part of the Integrated Public Use Microdata Series (IPUMS): the 1990 and
2000 unweighted 1% Censuses; the 2000-18 American Community Survey (ACS); and
all months of the 1992-2018 Current Population Survey (CPS)18. All these samples
provide detailed information on advanced degree attainment, i.e. whether the individual’s
highest level of education is a Master’s, professional, or doctoral degree19. Note that these
surveys collectively cover all years from 1990 to 2018 except 1991, for which no data is
available.
From an initial sample of 96,162,296 respondents across 47 survey-years, we
restricted each sample to prevailing, i.e. currently married, heterosexual marriages in
which the husband and wife are both 18 to 49 years old at the time of the survey
(N=8,766,355 couples). Detailed information on individual samples and the sample
restriction process is available in Appendix 2-1.
Our measures of interest are husbands’ and wives’ education. For all samples, we
constructed a measurement of education attainment based on the following seven distinct

18

We observed that the Census, ACS, and CPS estimates of husbands’ and wives’ educational distributions
differ slightly. This may be due to differences in sampling methods. For instance, “differences in the
universe, question wording, residence rules, reference periods, and the way in which the data are tabulated
can impact [ACS’s] comparability with Census 2000” (U.S. Census Bureau 2020).
19
Education was measured as the highest grade or year of regular school ever attended/finished/did not
complete (ex. “6+ years of college”) in Censuses before 1990 and CPS data before 1992. In other words, it
was impossible to determine individuals’ degree attainment, including for advanced degrees. The measures
were subsequently altered to record respondents’ highest year of school completed for those who had not
completed high school, and according to their highest degrees earned for high school graduates.
Additionally, if the respondent was still enrolled in school, they were now instructed to mark the category
containing the highest grade completed (grade previous to grade in which enrolled).
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categories: LTHS (less than high school), HS (high school degree or equivalent), SC
(some college/Associate’s degree [AA, AS]), BA (Bachelor’s degree [BA, BS]), MA
(Master’s degree [ex. MA, MS, MEng, MEd, MSW, MBA]), Prof (professional degree
[ex. MD, DDS, DVM, LLB, JD]), and Doct (doctoral degree [ex. PhD, EdD])20. Our
main contribution is disaggregating the college graduate population, namely MA, Prof,
and Doct holders from BAs. It is important to highlight, however, that these surveys only
document respondents’ highest level of education, with advanced degrees ordered from
lowest to highest in the aforementioned order. This means that, for example, individuals
with both professional and doctoral degrees will be recorded as having attained doctoral
level education. In the context of assortative mating, this also implies that for these
individuals, marriages to other professional degree holders would constitute educationally
heterogamous marriages. In addition, data limitations prevent us from disaggregating

20

Debate exists on how to arrange educational categories, especially in light of the Census and CPS
questionnaire changes regarding respondent education in the early 1990s. One point of contention was how
to classify individuals with “some college, but less than 1 year.” Whereas some (Schwartz and Mare 2005)
included them in the “some college” category, others (Gihleb and Lang 2016) categorize them as “12 years
of schooling,” i.e. “high school degree or equivalent.” A similar dilemma dealt with respondents with “5
years of college” education and whether to consider them as college graduates or as having received
graduate-level education. Previous research suggests that different categorizations produce different trends
in educational assortative mating in the U.S. across the last half century.
To address the challenges of comparing educational attainment across censuses, Jaeger (1997) used
empirical data to demonstrate that one can reconcile the pre- and post-change education variables pretty
well if individuals who attended, but did not complete 13th year of schooling in the censuses before 1990
are treated as having some college education. This is because many of them report “some college, but no
degree” rather than “12 years of schooling” on surveys. In addition, he recommended that individuals who
reported finishing 16 or 17 years of education be recoded into a “4 or 5 years college” category as the
majority (57.9%) of individuals who reported attending 17 years of school with the old question reported
receiving only a BA with the new question, whereas only 35.5% reported receiving a MA or higher.
While our exclusive use of post-questionnaire change data, i.e. 1990 Census, 1992 CPS, and subsequent
datasets, allows us to sidestep many of these considerations regarding measurement changes, we follow
Jaeger’s advice in grouping individuals with some college experience, but no degree: individuals with
“high school graduate or ged”, “regular high school diploma”, and “ged or alternative credential” are
grouped together as “HS (high school degree or equivalent)”, whereas those with “some college, but less
than 1 year”, “1 or more years of college credit, no degree”, and Associate’s degree-holders are grouped
together as “SC (some college/Associate’s degree)”.
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advanced degree categories further, such as separating MBAs from other Master’s
degrees.
An important consideration for our analysis of trends in assortative mating at the
top of the educational distribution has to do with the possibility of college graduates
earning advanced degrees after marriage. Many pursue and earn these elite credentials
well into their 20s, 30s, and even 40s, which happens to coincide with the average age at
marriage in the U.S. As a result, the order at which an individual completes their
postgraduate education and marriage can potentially impact our estimates of educational
assortative mating. For example, a couple of college graduates could be educationally
homogamous at marriage but be recorded as heterogamous at the time of survey if they’re
interviewed after one of them obtains an advanced degree post-marriage. Although this
issue could be easily addressed with information about the timing of each event, neither
was available in any of the surveys we utilize in this paper.
We alternatively considered a separate examination of trends for recently married
couples in addition to our analysis of prevailing marriages, similar to Schwartz and
Mare’s study of newlyweds, that could better approximate mating patterns at the time of
marriage. Though only the 2008-18 ACS (married within 12 months preceding date of
interview) and the June 1995 CPS (year of latest marriage) contain relevant measures,
results not shown here using this data demonstrate that trends for newlyweds are
substantively identical to the patterns presented below. Considering age is negatively
correlated with the pursuit of additional education, we conduced additional sensitivity
checks by replicating our analyses with an older subsample of married couples, i.e.
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husbands and wives aged 30-49, and arrived at similar conclusions. These supplemental
examinations give us confidence that the educational homogamy trends described below
are robust to the considerations above (results available upon request).

Analytic Approach
We first present descriptive trends in educational homogamy before and after
disaggregating advanced degree holders from college graduates. Following prior research
(Mare 2016; Schwartz and Mare 2005), we then describe patterns in educational
assortative mating using log-linear models for contingency tables (Agresti 2002; Clogg
and Eliason 1987). Log-linear models allow us to examine changes in association
between spouses’ education while controlling for shifts in their marginal distributions,
which is critical given the notable expansion of advanced degree holders in the last few
decades (see Figure 2-1). The idea behind this approach is to model changes in
associations between husbands’ and wives’ education that both reflects our beliefs of the
trends and fits the data well.
In addition to husbands’ and wives’ education, year, and data source, we build
upon models employed by previous studies by also accounting for a couple of
demographic factors, namely respondents’ race and age, in our table construction and
modeling processes. Research has documented declining yet nonetheless strong patterns
of racial homogamy, as well as an interactive relationship between racial and educational
homogamy, particularly for the highly educated (see Fu and Heaton 2008). For reasons
mentioned above, we also thought it necessary to control for age in examining trends in
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educational assortative mating. We thus create contingency tables of husbands’ and
wives’ education (LTHS, HS, SC, BA, MA, Prof, or Doct), by husbands’ and wives’ race
(White vs. Non-White21) and age (18-35 vs. 36-49), data source (Census/ACS vs. CPS),
and year (1990, 1992-2018). There are 144 unique combinations of husband/wife race
and age and data source for the 1990s (9*24 = 144), i.e. the period for which we only
have one source of data per year, and 608 for years 2000-18 (19*25 = 608), which yields
a 36,848 cell table (7*7*[144 + 608] = 36,848).
Following prior research (Blackwell 1998; Mare 1991; Schwartz and Mare 2005),
we employ association models that capture the strength of the relationship between
husbands’ and wives’ education as a set of parameters, which are conceptually similar to
correlation coefficients (Agresti 2002; Powers and Xie 2000; Schwartz and Mare 2005).
We begin with a baseline model that enables husbands’ and wives’ characteristics,
namely education, race, and age, to each vary across time and data source. We also allow
for trends in racial and age homogamy, but fix the association between husbands’ and
wives’ education to be time invariant (i.e. interactions between husbands’ education,
wives’ education, and data source, but not year). By saturating the cross-sectional
interaction between husbands’ and wives’ education in the baseline model and adding
time-varying parameters of interest (ex. patterns of homogamy, hypogamy, and
hypergamy) in subsequent models, we are able to estimate time changes in the
relationship between husbands’ and wives’ education in a parsimonious manner.
Previous studies demonstrate that these models tend to fit marriage data well (Blackwell

21

Respondents of Hispanic origin, in addition to those of non-white racial backgrounds, were classified as
Non-White.
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1998; Mare 1991; Schwartz and Mare 2005). Thus, the equation for our baseline model
can be written as:
1,1-1./0
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where He, Hr, Ha represent husband’s education (i = 1,…, 7), race (k = 0, 1), and age (m
= 0, 1) respectively, We, Wr, Wa represent wife’s education (j = 1,…, 7) , race (l = 0, 1),
and age (n = 0, 1) respectively, and Y and S each denote year (o = 1,…, 28) and data
source (p = 0, 1). In this model, which contains all lower-order terms22, 𝜇!$%&'()* is the
expected number of marriages between husbands in education, race, and age categories i,
k, and m and wives in education, race, and age categories j, l, and n in year o from data
source p23.
We follow Schwartz and Mare and incorporate Census, ACS, and CPS weights,
which help approximate population estimates using sample data, into our models using
the offset term 𝑡!$%&'()* . We use the wife’s person weights for each couple, which are
normalized across data source, year, and, specifically for the CPS, months to maintain the
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We found similar results using log-linear models without husbands’ and wives’ race and age (i.e. where
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Schwartz and Mare’s).

94
original sample size24. The offset term is calculated by taking the negative natural log of
the total weighted frequency of the cell divided by the unweighted cell count (Agresti
2002; Clogg and Eliason 1987; Schwartz and Mare 2005).
We expand the baseline model to create a series of log-linear models that help
capture and visualize different trends in educational homogamy and heterogamy. First,
we construct a homogamy model, which provides summary trends in educational
assortative mating and can be defined the following manner:
/3
log (𝜇!$%&'()* /𝑡!$%&'()* ) = 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑀𝑜𝑑𝑒𝑙 + 𝛾)2
,

(2)

where Q = 1 if husband’s education category is identical to wife’s education category and
/3
0 otherwise, and 𝛾)2
is the homogamy parameter that estimates the change in the odds of

homogamy versus heterogamy in year o relative to the baseline year (1990). This model
assumes that trends in educational homogamy is the same across different educational
categories, but we are also interested in disaggregating patterns of homogamy for each
level of education, and specifically for Bachelor’s and advanced degrees. We therefore
also employ an education level-specific homogamy model that adds separate homogamy
parameters for each education level to the baseline model and can be written as:
/4
log (𝜇!$%&'()* /𝑡!$%&'()* ) = 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑀𝑜𝑑𝑒𝑙 + 𝛾),

(3)

/4
where R represents education level-specific homogamy (r = 1,…, 7) and 𝛾)estimates

the change in the odds of education-level specific homogamy versus heterogamy in year
o relative to the baseline year (1990).

24

Using household weights rather than wives’ personal weights produced similar results.
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In addition to homogamy models, we fit heterogamy models that respectively add
hypogamy (where husbands have lower levels of education than wives) and hypergamy
(where husbands have higher levels of education than wives) parameters to the baseline
model. Research has shown that the reversal in the gender gap in education during the
last few decades is strongly associated with a decrease in hypergamy and increase in
hypogamy (Esteve et al. 2016, 2012). Considering that wives have also recently
overtaken men in terms of advanced degree attainment (see Figure 2-1), we map trends in
heterogamy using the following models:
𝛾 /6
log (𝜇!$%&'()* /𝑡!$%&'()* ) = 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑀𝑜𝑑𝑒𝑙 + ? )5
/8 ,
𝛾)7

(4, 5)

where T = 1 if the husband’s educational category is lower than the wife’s (i.e.
hypogamy) and 0 otherwise, and U = 1 if the husband’s educational category is greater
/6
/8
than the wife’s (i.e. hypergamy) and 0 otherwise. In this regard, 𝛾)5
and 𝛾)7
in turn

approximate changes in the odds of hypogamy and hypergamy in year o relative to
199025.
Finally, we run an educational boundary-specific, i.e. “crossings”, model that
helps examine changes in the difficulty of crossing a particular educational barrier
between two adjacent educational levels. In other words, this model captures trends in the
odds of marriage for couples in adjacent education categories relative to the odds of
educational homogamy, net of the marginal distributions. This model assumes that the

25

We also constructed a heterogamy model that adds a heterogamy parameter, i.e. a parameter that is equal
to 1 for hypergamous marriages, 0 for homogamous, and -1 for hypogamous marriages, to the baseline
model. The resulting trends in heterogamy are consistent with the results below, but are not shown in the
paper due to poorer model fit based on BIC.
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difficulty of crossing additional non-adjacent educational barriers is identical to
multiplying the difficulty of each barrier crossed, where the log odds of crossing
additional educational barriers are identical to summing all the crossings parameters for
all barriers crossed (Powers and Xie 2000; Schwartz and Mare 2005). The resulting
boundary-specific model is:
+,1,/
log (𝜇!$%&'()* /𝑡!$%&'()* ) = 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑀𝑜𝑑𝑒𝑙 + 𝛾!$)
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where the 𝛾)9 parameter estimates changes in the difficulty of intermarriage across a
particular educational barrier c in year o relative to 1990. The crossing parameters for
each combination of husbands’ and wives’ education are shown in Appendix 2-2.

RESULTS
Descriptive Trends
Figure 2-3 presents descriptive trends in hypergamy, homogamy, and hypogamy
before and after disaggregating college graduates by possession of advanced degrees. The
top graph, which was calculated using contingency tables based on 4 educational
categories (LTHS, HS, SC, BA+), shows that the majority of marriages in the U.S. are
homogamous and that the percentage of such marriages consistently increased from lows
of roughly 52% in 1990 to 59% in 2018. However, disaggregating advanced degree
holders from college graduates in the bottom graph, i.e. trends calculated based on 7
educational categories (LTHS, HS, SC, BA, MA, Prof, Doct), resulted in lower levels of
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homogamy, as well as the disappearance of the increasing trend in homogamy. The share
of homogamous marriages in the bottom graph increased from 45% in 1990 to 49% in
1992, but has continuously decreased since then, down to 44% in 2018, generating an
overall narrative of minimal change in homogamy over time.
[Insert Figure 2-3 About Here]
The growing disparity in the share of homogamous relationships between the two
graphs, from roughly 7 percentage points in 1990 (52% – 45%) to 15 percentage points in
2018 (59% – 44%), could be explained by changes in husbands’ and wives’ educational
attainment across time (i.e. changes in the marginal distributions), but could also be
partly driven by a rise in marriages between college graduates with different postgraduate
credentials across time. Cross-tabulations of husbands’ and wives’ educational attainment
by decade in Appendix 2-3 demonstrate that a significant portion of marriages within the
college graduate population is actually educationally heterogamous. Between 1990 and
1999, for example, 17.8% of all marriages were between husbands and wives who both
held BAs or higher, all of which would be classified as homogamous in the top graph of
Figure 2-3. Yet a detailed breakdown of highest educational attainment reveals that
40.8% of these marriages are actually heterogamous, e.g. a BA-MA couple, and that only
the remaining 59.2% (10.5% of total) would be treated as homogamous in the bottom
graph. This difference of 7.2 (17.8% – 10.5%) percentage points between the two
divergent estimates of college graduate homogamy in the 1990s grew to 9.3% in the
2000s (22.6% – 13.2%) before dropping slightly to 8.8% in the 2010s (21.3% – 12.5%).
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Turning to trends in heterogamy, with college graduates grouped together in a
“BA+” category, the percentage of hypogamous marriages increased from 21% in 1990
to 26% in 2018, whereas that of hypergamous marriages decreased from 27% in 1990 to
15% in 2018 (see top graph in Figure 2-3). Distinguishing BAs and advanced degree
holders led to higher rates of both types of heterogamy, which is expected given the
opposite pattern for homogamy discussed above. As the bottom graph shows,
disaggregating advanced degrees also magnified changes in hypogamy (increase from
23% in 1990 to 33% in 2018), but less so hypergamy (decrease from 32% in 1990 to 23%
in 2018).

Log-Linear Model Selection
As elaborated above, log-linear models allow us to investigate trends in
educational assortative mating accounting for changes in the marginal distribution of
husbands’ and wives’ educational distributions. The table marginals in Appendix 2-3
summarize the extent of changes in their educational attainment across the three decades
examined in this paper. 18.8% of husbands held BAs in the 1990s, a proportion that grew
slightly to 20.5% by the 2010s. The share of MA holding husbands also rose from 6.4%
to 7.1% during the same period, while there was minimal change in the representation of
professional and doctoral degree holders. Likewise, higher proportions of wives had
achieved higher education credentials in the 2010s (22.1%, 7.2%, 1.5%, 0.7% with BAs,
MAs, Professional, Doctoral degrees, respectively) compared to the 1990s (18.8%, 5.4%,
1.0%, 0.5%, respectively). In addition to controlling for these shifts, we are able to
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examine the relationship between spousal education net of demographic characteristics
and trends, namely trends in racial and age homogamy, using the log-linear model
approach.
[Insert Table 2-1 About Here]
Table 2-1 lists the various log-linear models utilized in the paper and their model
fit according to the Bayesian information criterion (BIC), which is a useful measure for
comparing models based on large data (Raftery 1995; Schwarz 1978). The BIC is a
function of model deviance, i.e. 𝐺 = or −2 times the log-likelihood of the maximumlikelihood estimator, the number of parameters in the model, i.e. 𝑑𝑓 or model degrees of
freedom, and sample size, 𝑁, all of which are presented in Table 2-1. Smaller, or more
negative, BIC values indicate better model fit.
In Table 2-1, Model 1 represents the baseline model (Equation 1), which assumes
the association between spouses’ education to be time-invariant. Adding the homogamy
parameter to Model 1 in Model 2, i.e. the homogamy model (Eq. 2), results in a smaller
BIC and thus a better fit to our data. This implies that the odds of homogamy, namely the
educational resemblance between spouses, have changed significantly across time. Model
3, i.e. the education level-specific homogamy model (Eq. 3), relaxes the assumption in
Model 2 that trends in homogamy are identical across educational categories. In other
words, it allows for divergent patterns of homogamy for each education level. While this
model fits better than the baseline model in terms of BIC, it performs worse than the
homogamy model, suggesting that trends in homogamy are not significantly different
across education levels.
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The next three models estimate time trends in heterogamy. Models 4 and 5 (Eq. 4
and 5) respectively denote hypogamy (husband’s education lower than wife’s education)
and hypergamy (husband’s education higher than wife’s education) models. Model 6 is
the crossings model (Eq. 6), which describes the levels of difficulty in crossing adjacent
educational boundaries. As Table 2-1 shows, while Model 5 provides the best model fit
yet, the BIC for Model 4 is greater than that of the baseline model. The crossings model
(Model 6) improves upon the baseline but does a poorer job of fitting our data relative to
the homogamy trend models (Models 2 and 3). Based on these comparisons, variation in
our data can be best summarized by changes in husbands’ likelihood of marrying down
educationally, i.e. hypergamous marriages. In contrast to Schwartz and Mare’s (2005)
finding that trends in assortative marriages from 1940 to 2003 are better explained by
variations in “the strength of barriers to intermarriage across education boundaries” than
by “individuals’ preferences for educational resemblance or their opportunities for such
marriages,” we find the opposite, namely that homogamy trends better approximate
marriage formation in terms of education relative to crossings trends.
Models 7 through 11 test whether the estimated patterns of educational assortative
mating in Models 2 through 6 vary by data source. The BICs for Models 8, 10, and 11 are
less negative than that of Models 2, 4, and 5, respectively, meaning that the education
level-specific homogamy, hypergamy, and crossing parameters do not appear to differ
meaningfully between the Census/ACS and CPS. However, interacting source with the
association parameters in Models 7 (homogamy) and 9 (hypogamy) led to lower BIC

101
values and better model fit. In this regard, we find evidence of divergent homogamy and
hypogamy trends across the two data sources utilized in the paper.
In an attempt to uncover the model that most accurately depicts our data, Model
12 builds upon the best fitting model among Models 1 through 11, i.e. Model 5, and
overlays the crossing parameters on top of it. This yields the lowest BIC value, indicating
the best model fit. Model 13 reproduces Model 12, this time with data source interactions
incorporated into the hypergamy and crossing parameters, but did not improve upon it.
We also tried different combinations of Models 2 through 11 (not shown in this paper),
but none produced smaller BIC statistics.

Trends in Homogamy
While the homogamy models do not fit our data as well as hypergamy-based
models, we nonetheless present homogamy trends to help better understand the impact of
disaggregating advanced degree holders on educational assortative mating. We calculated
the odds of homogamy using Model 2 in Table 2-1 rather than Model 7, the model that
permits levels of homogamy to vary by data source and fits our data better according to
BIC, to focus on contrasting trends based on different educational groupings, which helps
demonstrate the impact of separating advanced degrees from BAs26.
[Insert Figure 2-4 About Here]

26

Appendix 2-4 presents homogamy trends by data source. While the two lines representing Census/ACS
and CPS overlap in the early 2000s, they begin to diverge since then, with the former exhibiting a rising
trend in homogamy and the latter showing stability over time.
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Figure 2-4 displays yearly odds of homogamous marriages versus heterogamous
marriages using 3 different categorizations of educational attainment: “4x4” (LTHS, HS,
SC, BA+); “5x5” (LTHS, HS, SC, BA, Adv Deg); “7x7” (LTHS, HS, SC, BA, MA, Prof,
Doct). We drew the 4x4 and 5x5 homogamy trendlines by following the same data
cleaning and log-linear model outlined in the Analytic Approach section above but using
contingency tables with the respective spousal education categories (not shown in paper).
When advanced degrees are grouped together with BAs (4x4 line), we observe rising
odds of educational homogamy between 1990 and 2018, from a low of 2.9 in 1999 to
3.15 in 2018. This pattern is consistent with our descriptive results above (see top graph
of Figure 2-3), as well as serving as a continuation of the rise in homogamy throughout
the latter half of the 20th century as documented by Schwartz and Mare’s (2005).
Disaggregating college graduates by advanced degrees alters our projections of
educational homogamy. Figure 2-4 shows that the 5x5 line, which represents cross-time
variations in the odds of homogamy once advanced degree holders are classified as a
separate category, is situated lower than the line for 4x4 tables throughout all years. The
same is true for a more detailed classification of educational attainment, particularly at
the top of the educational distribution, i.e. the 7x7 line, which closely resembled the 5x5
line. Because log-linear models account for changes in the marginal distribution of
husbands’ and wives’ education, and the only difference between the 4x4 and 5x5/7x7
models is the breakdown of BAs versus advanced degree holders in the latter models, the
gap between the 4x4 and 5x5/7x7 lines can be interpreted as the extent of the
overestimation of homogamy by grouping all college graduates together. Simply put,
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failing to distinguish those with postgraduate degrees inflates our calculations of the odds
of homogamy, for example, by around 0.12 in 1990 (2.99 – 2.87 = 0.12).
Figure 2-4 also indicates that this inflation in homogamy has grown over time,
from 0.12 in 1990 to 0.18 (3.15 – 2.97 = 0.18) by 2018, as visualized by the divergence
between the 4x4 and 5x5/7x7 lines across time. Unlike the former, the 5x5/7x7 lines
remain relatively flat throughout the time span examined, signifying minimal change in
spouses’ educational resemblance across time (2.87 in 1990 to 2.97 in 2018), which
aligns with both Gihleb and Lang’s findings (2016) and our own descriptive results. As
discussed in our analysis of Figure 2-3, the growing gap between the 4x4 and 5x5/7x7
lines produced via log-linear models, which control for shifts in the distributions of
spousal education levels, serves as evidence of increased intermarriage between college
graduates and advanced degree holders. In this regard, the increasing prevalence of these
educationally heterogamous marriages among the college-educated population appears to
have exacerbated our overestimation problem regarding estimation of homogamy levels
using simplified definitions of educational attainment (“BA+”).
The striking similarity between the 5x5 and 7x7 lines provides insights into
marriage patterns among advanced degree holding spouses. The fact that further
classifying this educational elite into MA, professional, and doctoral degree holders (7x7
line) did not result in a notable departure from the 5x5 trends indicates that most
marriages among these groups lie on the main diagonal, implying high levels of
homogamy. If intermarriages between different postgraduate credentials, for example an
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MA-Prof relationship, were commonplace, we would have likely uncovered greater
differences between 5x5 and 7x7 trends.
[Insert Figure 2-5 About Here]
We also present trends in education level-specific homogamy to compare the odds
of homogamy for those with different educational credentials. Figure 2-5 presents time
trends in the log odds of education level-specific homogamy compared to heterogamy
based on Model 3 in Table 2-1. We utilize log odds, i.e. coefficients from the log-linear
model, rather than odds, i.e. exponentiated coefficients, as we do in the previous figure to
facilitate comparisons, particularly at lower values. As expected based on our comparison
of the 5x5 and 7x7 lines in Figure 2-4, we found relatively high rates of homogamy
among advanced degree holders. The tendency to wed with partners of the same
educational standing was highest for those with professional and doctoral degrees, e.g.
the odds for each being respectively 12.9 (e2.56 = 12.9) and 31.5 (e3.45 = 31.5) in 1990.
The least-educated group, which previous research has found experience increasing
difficulty marrying up educationally (Schwartz and Mare 2005), was next with odds of
around 7.67 (e2.04 = 7.67) in the same year. Master’s degrees followed (odds of
homogamy: e1.26 = 3.51), along with Bachelor’s, high school, and some college educated
populations, in that order.
For the most part, these levels of education-specific homogamy changed little
across time. Professional and doctoral degree holders constituted the two exceptions to
this rule, with the former’s likelihood of homogamy increasing while the latter’s
decreased, leading to a converging trend to log odds of around 3.2 (odds of homogamy:
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e3.2 = 24.53) by the late 2010s. Those with advanced degrees continuously found and
married spouses with the same credentials at high rates, relative to their lower educated
counterparts.

Trends in Heterogamy
We turn to heterogamy trends to understand who advanced degree holders marry
if they choose to find a partner outside of their own education level. We utilize Model 12,
the best fitting model, in Table 2-1 to calculate variations in the odds of both hypergamy
and crossings across time27.
[Insert Figure 2-6 About Here]
These trends are summarized in Figure 2-6. The topmost graph in Figure 2-6
displays time trends in hypergamy from 1990 to 2018. Even after accounting for the rapid
rise in women and wives’ educational achievement (see Diprete and Buchmann 2013, as
well as Appendix 2-3) via the use of log-linear models, we witness a significant drop in
the odds of hypergamy, relative to both homogamy and hypogamy, from slightly above
1.4 in 1990 to around 1.1 in 2018. These patterns support previous findings about the
decreasing presence of educational hypergamy worldwide in recent years (Esteve et al.
2016, 2012). While supplementary analyses reveal that levels of hypogamy continue to
remain low relative to hypergamy and homogamy (not shown in paper), this reduction in
the tendency for men to marry down educationally has contributed to, in terms of a

27

We found similar trends in hypergamy and crossings using separate models for each (i.e. Models 5 and
6).
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contingency table of husbands’ and wives’ education, a more symmetric distribution of
marriages on either side of the main diagonal.
The remaining graphs present the odds of intermarriage across adjacent
educational boundaries, with the former focusing on boundaries involving advanced
degree holders and the latter on those not involving them. They are offered separately to
help assist with visibility and comparisons. Higher crossing odds correspond to greater
ease of overcoming a given boundary. Note that these estimates were calculated using the
same model as that used to create the top graph, i.e. Model 12 in Table 2-1.
The middle graph in Figure 2-6 highlights several noteworthy intermarriage
patterns at the top of the educational distribution. The odds of crossing the BA/MA
barrier was highest among all types of educational intermarriages for the majority of the
timeframe of this study, from roughly 0.58 in 1990 to 0.61 in 2018. In other words,
marriages between those with Bachelor’s and Master’s degrees have occurred and
continue to occur quite frequently compared to other types of intermarriages. Marriages
between professional and doctoral degree holders were comparatively uncommon in 1990
(odds of 0.44), but the boundary between these two most educated groups had become
the most permeable by 2018 (odds of 0.62). In contrast, the crossing odds of the MA/Prof
boundary started out high at 0.57 at the start of the 1990s, but dropped to roughly 0.47
over the last three decades.
These trends collectively signify shifting boundaries in educational intermarriage
at the top of the educational hierarchy. Whereas professional and doctoral degrees have
moved closer together across time, they have simultaneously drifted away from MAs and

107
lower levels of education in terms of marriage. In addition to a formidable marriage
barrier arising between those with and without four-year Bachelor’s degrees, which has
been well documented by the prior literature (see Schwartz and Mare 2005), the
disaggregation of the heterogeneous college graduate population bares another boundary
forming at the very top of the educational distribution. The crossing patterns, coupled
with education level-specific homogamy trends, suggest that those who achieve
professional or doctoral degrees either marry others with the same credentials or each
other. In this respect, our findings underline the emergence of educationally super-elite
households, in which both spouses hold such prestigious pedigree.
Finally, the bottom graph in Figure 2-6 maps variations in crossing odds for
barriers not involving advanced degrees. It is important to emphasize that the y-axis
range is adjusted to the odds within this graph and thus slightly differ from that of the
previous graph. Consistent with previous studies, we observe particularly high barriers in
marriage at the LTHS/HS and SC/BA junctures, as well as increasing odds of crossing
the HS/SC border (Schwartz and Mare 2005). Comparing the middle and bottom graphs
of Figure 2-6 demonstrates that it is generally more difficult, i.e. lower crossing odds, to
overcome lower-level educational boundaries than those involving advanced degrees. In
fact, the highest trendline in the bottom graph, i.e. HS/SC, was similarly positioned to the
lowest trendlines in the middle one, i.e. Prof/Doct in the 1990s and MA/Prof in the
2010s. That is to say, intermarriage among college graduates appears to be more common
compared to that among non-college graduates.
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Supplemental Analysis of Recently Married Couples
We supplement our findings on time trends in educational homogamy and
heterogamy by presenting patterns of educational assortative mating today, specifically at
the top of the educational distribution. In this set of analyses, we focus on couples who
married recently, ex. during the last 12 months, as it enables a more accurate examination
of assortative mating at the time of marriage (Schwartz and Mare 2005). As elaborated
above, this level of specificity is particularly valuable for the purposes of this study
because college graduates can obtain advanced degrees later in their life courses
including after marriage, which can complicate attempts to study educational homophily
with a sample of prevailing marriages at time of survey. Concentrating on newlyweds can
help account for these considerations by minimizing the occurrence of post-marriage
attainment of additional educational credentials.
Our goal in this section is to investigate educational disparities in the likelihood of
having an advanced degree holding spouse, conditional on marriage within the past year.
Because our selection procedure, i.e. keeping only recently married respondents, may
introduce unwanted bias into our estimates, we incorporate the Heckman correction into
our modeling process (Heckman 1974, 1979). This statistical tool, which typically
involves a two-stage estimation method, offers a means of correcting the potential
violation of the random samples assumption, i.e. that the data is a random sample from
the population of interest, which is critical to inferential statistical tests and useful for our
purposes here. While prior studies have generally found that socioeconomic
characteristics are positively associated with marriage prospects for men (Oppenheimer
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1994; Oppenheimer et al. 1997), higher education was long associated with lower
chances of marriage for women (Goldin 2004; Torr 2011). Yet research has shown that
years of schooling have also become positively associated with marriage chances for
more recent cohorts of women (Oppenheimer 1994; Xie et al. 2003), which scholars
claim signals a shift from an economic model of marriage that emphasizes the benefits of
distinct gender roles within the family (see Becker 1973, 1974) to a job-search model that
highlights financial and career stability (Oppenheimer 1988, 1994; Sweeney 2002). This
positive relationship between education and marriage for both men and women today
suggests that recently married couples are selected non-randomly from the U.S.
population, which could bias the estimation of educational effects on marriage with an
advanced degree holder spouse. The correction procedure is thus warranted.
To study educational assortative mating among the recently married, we utilize
the ACS 2008-18, which as discussed above are the only current datasets that contain an
indicator of whether respondents married during the last 12 months. From an initial
sample of 34,291,600 individuals, we only retained the 13,383,411 household heads for
whom spousal information is available if they were married. We further restricted our
sample to individuals between ages 18 and 49 who were at risk of marriage during the
past year, i.e. those who got married in the past 12 months or were currently unmarried at
the time of survey (Payne 2018; Reynolds 2020). This left a final sample of 2,723,924
respondents, 1,207,251 male and 1,516,673 female.

110
We use Heckman probit models to assess educational disparities in marriage with
advanced degree holders for men and women separately28. Like other types of Heckman
models, the Heckman probit model employs two separate equations: one that estimates
selection into the sample, i.e. the outcome being observed, and a second, main equation
that estimates the outcome using covariates of interest and a selectivity term that signifies
the predicted probability of selection based on the first equation. Its distinguishing feature
is its utilization of probit regression in both the first and second stages to ultimately
predict a binary outcome, unlike more conventional Heckman models that typically
utilize probit regression in the first but ordinary least squares regression in the second
step to predict a continuous outcome (see Heckman 1974, 1979).
The dependent variable of our main equation takes a value of 1 for those whose
spouses hold advanced degrees and 0 otherwise. The key predictor of interest is a 7category classification of respondents’ educational attainment at the time of survey
(LTHS, HS, SC, BA, MA, Prof, or Doct), while as before we also control for age and
race (White, Black, Hispanic, Asian, or Other). The selection equation estimates whether
an individual married recently using a dependent variable that takes on a value of 1 for
those who married during the past 12 months and 0 otherwise. In addition to respondent
education and age, we account for their race at this stage as well given disparities in
marriage rates across different racial groups (Aughinbaugh, Robles, and Sun 2013;
Bennett, Bloom, and Craig 1989; Lichter and Qian 2005; Schoen and Kluegel 1988).
Person weights were used to approximate population estimates.
28

The model was estimated using the “heckprobit” command in Stata, which fits a maximum-likelihood
probit model with sample selection.
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[Insert Figure 2-7 About Here]
Figure 2-7 presents the predicted probabilities of having an advanced degree
holding spouse conditional on marriage within the past year, which were calculated using
the marginal means based on the Heckman probit model output (available in Appendix 25), for men and women by education level. The graph on the left demonstrates that,
among males who married recently, those holding advanced degrees were significantly
more likely to have wed partners with similar educational pedigree. Nearly half, roughly
44-45%, of males with professional or doctoral credentials were estimated to have
married such highly educated spouses, while 35.3% of those with Master’s degrees were
predicted to have done so. In contrast, the corresponding predicted probabilities were
17.5% for Bachelor’s degree holders and only 5.9%, 2.5%, and 0.9% for those with some
college, high school, or less than high school education, respectively. Although their
predicted probabilities were generally lower than that of males, which underscores the
prevalence of educationally hypergamous relationships even today, a similar pattern
emerged for females. 32.2%, 32.0%, and 21.8% of newlywed women with doctoral,
professional, and Master’s degrees respectively had spouses with advanced degrees,
compared to 9.2% of Bachelor’s degree holders and roughly 1-2% of those without
college education.
These results help capture the extent to which the most educated Americans marry
amongst themselves today. Educational homogamy at the top appears to be relatively
commonplace, while the severe scarcity of advanced degree-less than college educated
couples simultaneously symbolizes the formidable barriers to intermarriage between the
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least and most educated populations. In fact, a closer examination of the very top of the
educational distribution, i.e. professional or doctoral degrees, reveals that men and
women holding such credentials were significantly more likely to meet similarly
educated spouses compared to their less educated counterparts, including Master’s degree
holders, which is consistent with trends from Figures 2-5 and 2-6 (see Appendix 2-6).

DISCUSSION & CONCLUSION
This paper underscores the insights generated by disaggregating college graduates
and advanced degrees in studying educational assortative mating across the last three
decades. Using the conventional “BA+” grouping of college graduates recreates the welldocumented increasing trend in educational homogamy and illustrates that it continues to
follow this trajectory well throughout the 2010s, albeit at lower rates than before the turn
of the century (Gihleb and Lang 2016; Schwartz and Mare 2005). Once advanced degree
holders are separated out, however, our estimations indicate that educational homogamy
in the U.S. has actually stalled in recent years as hypothesized, a development partly
driven by more intermarriage among college graduates with different highest credentials.
In this sense, our results corroborate Gihleb and Lang’s observation that our
understanding of historic and current levels of educational homogamy is shaped by our
categorizations of degree achievement. The rise of advanced degrees, in terms of their
representation in both the U.S. population as well as the upper tiers of its socioeconomic
hierarchy (see Posselt and Grodsky 2017, and Figures 2-1 and 2-2), suggest the
distinction of individuals’ possession of these degrees is increasingly necessary in
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marriage research. As our comparisons in Figure 2-4 show, failing to do so may cause
overestimations of the odds of homogamy.
More detailed classifications of educational attainment also revealed patterns in
the educational resemblance of spouses, specifically involving advanced degrees, that to
the best of our knowledge went unnoticed in the prior literature. Our analysis uncovers
that the odds of being in educationally homogamous marriages are relatively higher for
those with advanced degrees. This tendency is especially strong for professional and
doctoral degree holders, who we find are increasingly likely to marry amongst
themselves, while simultaneously distancing themselves from those with Master’s
degrees or less education. These education level-specific homogamy trends and shifting
boundaries in intermarriage at the very top of the educational hierarchy imply the
formation of educationally elite households, a phenomenon that complements the gender
egalitarian approach to examining trends in educational assortative mating. In an era of
heightened economic inequality (McCall and Percheski 2010; Pfeffer and Schoeni 2016;
Piketty and Saez 2014), individuals who invested the time and effort into attaining
pedigree with such social societal prestige and earning potential may seek similarly
educated partners (Buss et al. 2001; England and Farkas 1986; Mare 1991; Sweeney and
Cancian 2004). In contrast, these findings lend less support to the marriage market
perspective because while the odds of crossing the BA/MA barrier is consistently high, it
does little to explain the notable shifts in the MA/Prof and Prof/Doct boundaries.
Overall, given the increasing overrepresentation of advanced degrees at the top of
the income and wealth distribution in the U.S., our findings have broad implications for
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social stratification and social reproduction research (McLanahan 2004; Posselt and
Grodsky 2017). Educational homogamy is conventionally understood to contribute to
household level social inequality via the concentration of advantages and disadvantages
in families at either end of the educational spectrum. In this respect, the sustained rise in
the odds of homogamy when grouping all college graduates together entails greater
inequality in the U.S., but the disappearance of this pattern after separating advanced
degrees from BAs denotes constant inequality. By comparing these two trends, we can
infer significant levels of intermarriage between Bachelor’s and advanced degree holders,
which indicates considerable social openness at least within the college graduate
population. However, the strong and growing tendency for the educational elite, i.e. those
with professional or doctoral degrees, to form familial bonds only amongst themselves
simultaneously signifies the growing difficulty of others’ marriage and access to the very
top of the educational hierarchy. These patterns not only point towards social closedness
at the top of the socioeconomic ladder, but also have consequences for intergenerational
social mobility as it helps intensify the growing gap in parental resources for children
born into rich and poor families (Chetty et al. 2014; McLanahan 2004; Reardon 2011).
While this paper has helped identify and estimate cross-time variations in
people’s tendency to marry within and across educational boundaries, specifically at the
top, future research is needed to investigate the driving mechanisms behind these trends,
as well as measure their impact on social inequality and its reproduction in the U.S.
Qualitative studies that probe exactly why professional and doctoral degree holders marry
within their group would be especially valuable in extending and applying theoretical
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frameworks to marriage patterns for advanced degree holders. Given our data limitations,
we would also encourage future researchers to elucidate the interplay between the timing
of survey respondents’ marriage and that of their advanced degree attainment.
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Figure 2-1. Time Trends of Proportion of Husbands and Wives with Advanced Degrees, 1990-2018
Husbands

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No data was available for 1991. Sample
restricted to currently married heterosexual couples between 18 and 49 years of age. Analytic weights used to approximate population
estimates.

117
Figure 2-2. Time Trends of Median Family Income Among Educationally
Homogamous College Graduate Households, 1990-2018

Notes: Data from 1990 & 2000 unweighted 1% Censuses and 2001-18 ACS. Continuous family
income measures not available in the CPS monthly datasets (non-ASEC). Sample restricted to
currently married heterosexual couples between 18 and 49 years of age. Family income in inflationadjusted 2018 dollars. Analytic weights used to approximate household population estimates.
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Figure 2-3. Descriptive Trends in Educational Homogamy and Heterogamy by Number of Education Categories,
1990-2018
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Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between
18 and 49 years of age. Analytic weights used to approximate population estimates. 4x4 Table
trends estimated using contingency tables based on 4 educational categories (LTHS, HS, SC, BA+).
7x7 Table trends estimated using 7 educational categories (LTHS, HS, SC, BA, MA, Prof, Doct).

120
Figure 2-4. Time Trends in Educational Homogamy by Education Category
Groupings, 1990-2018

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between 18
and 49 years of age. Odds calculated using Model 2 in Table 2-1 using the following 3 sets of
contingency tables based on different categorizations of educational attainment: “4x4” (LTHS, HS,
SC, BA+); “5x5” (LTHS, HS, SC, BA, Adv Deg); “7x7” (LTHS, HS, SC, BA, MA, Prof, Doct).
4x4 and 5x5 data and models constructed using the same process outlined in the Data and Analytic
Approach sections (not shown in paper).
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Figure 2-5. Time Trends in Education Level-Specific Homogamy, 1990-2018

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between 18
and 49 years of age. Log odds calculated using Model 3 in Table 2-1.
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Figure 2-6. Time Trends in Educational Hypergamy and Crossings, 1990-2018
Odds of Hypergamy

Odds of Crossings Involving Advanced Degrees
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Odds of Crossings Not Involving Advanced Degrees

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between 18
and 49 years of age. Odds calculated using Model 12 in Table 2-1.
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Figure 2-7. Predicted Probability of Marriage with Advanced Degree Holder Conditional on Marriage in Last 12
Months

Notes: Data from 2008-18 ACS. Sample restricted to individuals between ages 18 and 49. Predicted probabilities of marriage with advanced
degree holders conditional on marriage within the last 12 months calculated using the Heckman probit regression output in Appendix 2-5.
Error bands indicate 95% confidence intervals. Analytic weights used to approximate population estimates.
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Table 2-1. Log-Linear Model Selection Using BIC
Model Equation
HeHrHaSY + WeWrWaSY + HeWeS +
1
HrWrSY + HaWaSY
2
Model 1 + YQ
3
Model 1 + YR
4
Model 1 + YT
5
Model 1 + YU
6
Model 1 + YC
7
Model 1 + YQS
8
Model 1 + YRS
9
Model 1 + YTS
10
Model 1 + YUS
11
Model 1 + YCS
12
Model 5 + YC
13
Model 10 + YCS

df

𝑮𝟐

BIC

34,097
34,070
33,908
34,070
34,070
33,935
34,052
33,782
34,052
34,052
33,827
33,908
33,782

283,825.1
283,107.6
280,603.9
283,465.2
282,443.4
281,175.2
282,657.9
279,477.0
282,999.0
282,195.8
280,255.2
279,395.4
278,375.2

-261,264.2
-261,550.2
-261,464.0
-261,192.5
-262,214.3
-261,324.4
-261,712.1
-260,576.7
-261,370.9
-262,174.2
-260,517.8
-262,672.5
-261,678.5

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS
(N=8,766,355). Sample restricted to currently married heterosexual couples between 18 and 49
years of age.
Model term definitions: He = husband’s education; Hr = husband’s race; Ha = husband’s age; We =
wife’s education; Wr = wife’s race; Wa = wife’s age; S = data source; Y = year; Q = homogamy
parameter; R = education level-specific homogamy parameters; T = hypogamy parameter; U =
hypergamy parameter; C = crossings parameters.
BIC calculated as: 𝐵𝐼𝐶 = 𝐺 ! − 𝑑𝑓 ∗ ln (𝑁)
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TIME TRENDS IN ADVANCED DEGREE HOLDERS’ TIME AND
MONETARY INVESTMENTS IN CHILDREN
ABSTRACT
Our understanding of parenting behavior among the most educated Americans, namely
those who hold graduate level credentials, is limited. Despite them being increasingly
represented at the top of the socioeconomic hierarchy in the U.S., few if any prior studies
have conducted a separate examination of these elite individuals. While a review of the
family literature indicates they would identify strongly with the “intensive parenting”
model and upper class childrearing strategies and be able to devote more resources to
children than their less educated peers, two social forces provide reason to suspect shifts
in their parenting behavior across time: the “time squeeze” resulting from prolonged
work hours, which is accompanied by growing economic capital in the form of family
income. Using the 2003-18 American Time Use Survey and 1996-2019 Consumer
Expenditure Survey, this paper examines time trends in advanced degree holders’ time
and monetary investments in children. Descriptive and multivariate analyses reveal that
their parental time with children has remained mostly unchanged, while parental
spending has increased across the 21st century. Compared to less educated parents, there
exists a converging trend in developmental childcare, but diverging trend in quarterly
expenditures on children. These results suggest that advanced degree holders’
competitive advantage in parental investments on children has become increasingly
economic. Implications of these findings on household level social inequality, as well as
future directions for research, are discussed.
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INTRODUCTION
Parental time and monetary investments in children serve a critical role in their
cognitive and educational development and constitute key mechanisms through which
sociocultural capital are passed down through generations (Fiorini and Keane 2014; Kalil,
Ryan, and Corey 2012; Keren et al. 2005; Lareau 2003; Reardon 2011). While prior
research has documented continued growth in the amount of time and money parents
spend with their children over the last few decades, they have also generally found
increasing inequality in these parental behaviors throughout time (Altintas 2016; Bianchi
2000; Bianchi et al. 2012; Chalasani 2007; Gauthier, Smeeding, and Furstenberg Jr.
2004; Kornrich 2016; Kornrich and Furstenberg 2013; Ramey and Ramey 2009; Sayer,
Bianchi, and Robinson 2004; Schneider, Hastings, and LaBriola 2018; Sullivan 2010).
This rise in inequality in parental investments can be understood in the context of the
“diverging destinies” between children born to parents at different ends of the
socioeconomic hierarchy and is alarming given its broad implications for the
reproduction of household-level inequality in American society (Blau and Duncan 1967;
McLanahan 2004; Sewell et al. 1969).
The literature has paid particular attention disparities across parental education
levels, especially in terms of developmental childcare. Studies have shown that childcare
disparities between college educated parents and their lower educated counterparts
widened throughout the latter half of the 20th century, although recent scholarship has
found that the gap converged following the turn of the century (Altintas 2016; Cha and
Park 2021; Chalasani 2007; Fiorini and Keane 2014; Ramey and Ramey 2009; Sullivan
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2010). While studies on parental expenditures on children’s cognitive and academic
development have mostly focused on differences across the parental income spectrum,
they have also consistently noted significant gaps by parental education (Kornrich 2016;
Kornrich and Furstenberg 2013; Schneider et al. 2018).
One proposed explanation for educational differences in parenting behavior
involves the ideal of “intensive parenting,” namely the belief that “good” parents should
prioritize caregiving and resource investments in children (Damaske 2013; Deutsch 1999;
Hays 1996; Pleck 2010). Research is in agreement that middle-class parents are more
likely than their lower-class counterparts to adopt and implement these strategies,
resulting in inequality in parental investments, but debate has ensued over whether the
association between social class and parenting behavior is the result of cultural
orientations or resource constraints, especially with regards to children’s participation in
organized extracurricular activities (Weininger et al. 2015). On the one hand, Lareau
(2003) champions the belief that cultural differences in parenting styles exist along class
lines. The parenting approach she termed “concerted cultivation,” namely actively
nurturing and managing children’s lives, is often employed by middle-class parents and
appears to be better aligned with the intensive parenting model (Altintas 2016; Lareau
and Weininger 2003; McNeal Jr. 1999; Weininger et al. 2015). On the other hand, other
qualitative studies contend that while poor and working-class parents exhibit similar
interest in and attitudes toward this type of parenting, financial and economic conditions
restrict their ability to participate in such behavior (Bennett et al. 2012; Chin and Phillips
2004). From this perspective, differences in parental investments in children has less to
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do with class differences in parenting styles and more to do with class disparities in
resources and capital.
However, while in-depth investigations have illuminated how college graduates’
investments in their children outpace that of their lower-educated peers, little if any
academic attention has been paid to distinctions within this heterogeneous community of
educated individuals. Studies on parental investments, both time- and money-wise, so far
have grouped all college graduates together under the category of “BA or higher” in their
analyses (ex. Altintas 2016; Schneider et al. 2018). As a result, our understanding of
parenting behaviors and strategies among the most educated individuals, i.e. those
holding Master’s, professional, or doctoral degrees, remains limited, despite them
becoming increasingly commonplace in American society (Kena et al. 2016; Posselt and
Grodsky 2017).
A few considerations highlight the need to address this gap in the literature.
Sitting at the top of the educational hierarchy, advanced degree holders are
overrepresented at the pinnacle of the income and wealth distributions in the United
States today and, although empirical evidence is scant, in theory also possess high levels
of social and cultural capital (Coleman 1988; Lareau and Weininger 2003; Posselt and
Grodsky 2017). Given the positive effects of parenting on early academic performance
and participation in extracurricular activities, which subsequently impacts preparation for
and admissions to college and graduate school, these educational elite are themselves
likely recipients of intense parenting and support throughout their own educational
journeys (Calarco 2011, 2014; Lareau 2003; Mullen et al. 2003; Posselt and Grodsky
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2017). In line with previous scholarship that emphasized such parenting behavior among
highly-educated, middle- and upper-class individuals, it could be thus argued that parents
with advanced degrees would identify strongly with the intensive parenting model and
concerted cultivation strategy (Hays 1996; Lareau 2003).
This population is of further scholarly interest given their current standing within
the class structure in the United States today. During a period of heightened inequality
(Alvaredo et al. 2013; Atkinson et al. 2011; Piketty and Saez 2003, 2014), research has
shown that advanced degree holders account for roughly a tenth of the adult population,
but comprise over half of the top 1% in terms of income and wealth (Keister 2014;
Snyder et al. 2019; Thompson 2013; Valletta 2015). Growth in financial returns to
advanced degrees has also outstripped that of lower educational credentials in recent
years, which implies greater graduate credential premiums in the labor market (Autor
2014; Lemieux 2006; Posselt and Grodsky 2017; Valletta 2015). In this sense, an
examination of childrearing behavior among advanced degree holders, who own the vast
resources necessary to comprehensively implement intensive parenting ideals, can
provide key insights into the intergenerational transmission of capital and advantages
among the most socioeconomically advantaged households today.

RELEVANT TRENDS TO ADVANCED DEGREE HOLDERS’ INVESTMENTS IN
CHILDREN
While it is expected that advanced degree holders would invest money and time at
higher rates than their less-educated peers based on their likely propensity for the
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intensive parenting model and concerted cultivation approach (Altintas 2016; Lareau
2003), a couple trends provide reason to suspect that their parenting behavior, as well as
the educational gaps in parental investments, would have changed across time.

Time Trends in Work Hours
Firstly, prior research has documented recent shifts in the labor force participation
rates of mothers with young children, which has direct implications for parental time
investments in children. While the share of college educated mothers entering the labor
market, which surged throughout the most part of the latter half of the 20th century,
dipped slightly in the late 1990s, it has recovered and experienced continued gains since
(Byker 2016; Cotter, England, and Hermsen 2007). Consistent with these findings,
average work hours have followed a similar trajectory: mothers with Bachelor’s degrees
and at least one child under age 5 spent roughly 24 hours per week at work, a figure that
dropped to a low of about 22 hours in 2003 before rebounding to almost 27 hours by
2017 (see Figure 1 in Cha and Park 2021). Given that time is a limited resource, highly
educated mothers’ increased commitment to paid work, along with other competing
priorities such as housework (see Bianchi et al. 2000, 2012), implies constraints on their
ability to increase time investments in their children as they have before the turn of the
century (Altintas 2016).
Indeed, although they failed to distinguish between college graduates and
advanced degree holders, Cha and Park (2021) theorized that the growing sense of “time
squeeze” (Schulte 2014) among highly educated parents, i.e. those with Bachelor’s
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degrees or higher, would make it difficult for them to further expand time investments in
developmental childcare activities, resulting in a more or less static trend in recent years.
Along with the spread of intensive parenting ideals across all social classes and declining
work hours and labor force participation among lower educated mothers (Byker 2016;
Cotter et al. 2007; Hays 1996; Ishizuka 2019), they argued these developments would
collectively give rise to a converging, not diverging, trend in the educational gap in
childcare in the 21st century. Using the 2003-17 American Time Use Survey, they found
that educational disparities in developmental childcare narrowed substantially during the
examined time period as expected, with the converging trend for mothers partly
attributable to differential trends in work hours by education (Cha and Park 2021).
[Insert Figure 3-1 About Here]
To the best of the author’s knowledge, the literature has yet to examine time
trends in work hours among advanced degree holding parents, i.e. by disaggregating them
from college graduate parents. Using data from the 1994-2019 March Annual Social and
Economic Supplement of the Current Population Survey, Figure 3-1 presents time trends
in the usual hours worked per week by education, with advanced degrees separated from
Bachelor’s, for parents with at least one child under the age of 6. As the left-hand figure
shows, fathers with advanced degrees, particularly those with professional and doctoral
credentials, consistently spent more time working than their less educated peers. In 1994,
professional and doctoral degree holding fathers worked 48.9 hours per week on average,
compared to a roughly 36.0-hour work schedule for the least educated fathers, i.e. high
school or less education. Meanwhile, Master’s educated fathers worked roughly similar
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hours as those with Bachelor’s degrees (43.1 and 44.1 hours, respectively). From 1994 to
2019, the number of hours usually worked per week declined across all education groups,
but inequality across differently educated groups largely persisted. Educational disparities
in employment did widen during the three years following the 2008 recession, during
which work hours dropped sharply only for those without some college or less education
(Hout, Levanon, and Cumberworth 2011), but has closed somewhat since then due to the
gradual recovery of work among the least educated. By 2019, professional and doctoral
degree holding fathers (45.6 hours) still spent roughly 5 hours more at the workplace than
their counterparts with Master’s and Bachelor’s degrees (40.8 and 40.4 hours,
respectively), and 7+ hours more than those with some college (38.0 hours) and high
school or less (36.7 hours) education.
The right-hand graph in Figure 3-1, which displays trends for mothers with young
children, shows that highly educated mothers worked longer hours than their less
educated counterparts, with advanced degree holders devoting particularly extended
hours to paid work. For instance, in 1994, mothers with professional or doctoral and
Master’s degrees respectively worked 32.2 and 27.0 hours on average, compared to 23.2,
20.9, and 15.7 hours for those with Bachelor’s, some college, and high school or less
education, respectively. While this educational gradient emerged in all years, divergent
time trends in work hours were found at either end of the educational hierarchy, which is
consistent with prior research (Byker 2016; Cha and Park 2021; Cotter et al. 2007). The
number of hours worked by low educated mothers initially increased until around 2000
when they began a gradual decline to 1994 levels. As discussed above, the corresponding
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numbers for college educated mothers dipped slightly around 2000 before rebounding
and increasing since, but Figure 3-1 highlights that these patterns apply to advanced
degree holders as well. For example, mothers with professional and doctoral degrees
worked slightly less hours in the early 2000s (ex. 26.5 hours in 2004) compared to 1994
(32.2 hours) but were spending an all-time high 38.1 hours at work in 2019. Likewise, the
trajectory of Master’s educated mothers followed a U-shaped pattern, i.e. a dip from 27.0
hours in 1994 to a low of 23.4 hours in 2003 before reaching all-time highs in the late
2010s (ex. 29.6 hours by 2017).
These graphs illustrate that the highest educated fathers and mothers commit
considerable portions of their daily lives to paid work, and substantial more than their
less educated peers, including those with Bachelor’s degrees. While the number of hours
usually worked per week has been decreasing across time for fathers with advanced
degrees, it has been increasing in the 21st century for mothers holding equivalent
credentials. Considering these patterns largely mirror that of the “Bachelor’s degree or
higher” group presented in Cha and Park (2021) (see Figure 1 in their paper), the insights
that led them to hypothesize stagnation in the amount of time college graduates spend on
developmental childcare could apply to advanced degree holders as well. That is,
although greater commitment to work does not necessarily mean reduced investments in
childcare, especially developmental ones (Bianchi 2000), prolonged work hours may
intensify the “time squeeze” advanced degree holders face, restricting their ability to
invest in more quality time with children (Milkie et al. 2004; Schulte 2014). In the
context of educational inequalities, continued gains in childcare minutes among parents
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with high school or less education driven by the proliferation of intensive parenting
norms and, in the case of mothers, reduced hours at work would predict a converging
trend in the gap between them and advanced degree holders in the last few decades (Cha
and Park 2021; Elliott, Powell, and Brenton 2015; Hays 1996; Ishizuka 2019).

Time Trends in Family Income and Income Inequality
A second consideration to note in the context of studying time trends in advanced
degree holders’ parental investment behavior involves recent trends in income inequality.
The levels of income inequality in the U.S. today, which are the product of a remarkable
surge from the 1970-80s onward, are historically high and rival or even eclipse that of the
Gilded Age in the early 20th century (McCall and Percheski 2010; Piketty and Saez 2003,
2014). Extensive research has revealed that these trends are largely the product of
increasing concentration of income at the top of the distribution, say, top 1%, with
inequality between the middle and bottom of the distribution stabilizing or decreasing
after 1990 (Alvaredo et al. 2013; Atkinson et al. 2011; Burtless and Jencks 2003; Daly
and Valletta 2006; Western, Bloome, and Percheski 2008). While shares of capital gains,
business incomes, and other types of income going to the top have also increased, these
increases in income disparities between the top 1% and the bottom 99% have mostly been
driven by rising inequality in earned income and wages (Alvaredo et al. 2013; Atkinson
et al. 2011; Piketty and Saez 2003).
The family literature has explored the relationship between rising income
inequality and widening class disparities in parental investments in children. Greater
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inequality entails the concentration of financial resources in select households and can
thus lead to class divides in parental spending, which can in turn contribute to incomebased gaps in children’s academic achievement (Kornrich 2016; Reardon 2011). Using
the Consumer Expenditure Survey and the American Heritage Time Use Survey,
Schneider and his colleagues (2018) found empirical support for this idea at the state
level. Class gaps in parental financial investments, but not time investments, in children
widened when state-level income inequality was higher, partly due to the increasing
concentration of income at the top of the income distribution in instances of heightened
inequality. Indeed, previous studies have shown that the rise in income inequality starting
from the 1970s has coincided with growing inequality of parental spending during the
same period, particularly across different income ranks (Kornrich 2016; Kornrich and
Furstenberg 2013). Using the 1972-to-1973 and 1980-2010 Consumer Expenditure
Survey, Kornrich (2016) found that households with young children in the top decile of
the income distribution tripled their total spending from roughly $3K in 1972 to roughly
$9K in 2010 (see Panel B in Figure 1 of his paper). Meanwhile, there was less growth for
those in the 2nd decile and 2nd and 3rd quintiles, especially after 1990, and minimal change
in the remaining groups (ex. roughly $1K in 1972 and 2010 for the fourth and bottom
quintiles).
[Insert Figure 3-2 About Here]
Although research on parental spending until now has tended to focus on incomebased gaps, education-based trends in income inequality suggest parenting investment
gaps may be widening across education levels as well. As mentioned above, research has
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found that advanced degree holders are increasingly represented at the top of the income
and wealth distributions in the U.S. (Keister 2014; Snyder et al. 2019; Thompson 2013;
Valletta 2015). Focusing on parents with young children, Figure 3-2 graphs trends in
family income (in 2019 dollars) by parental education from 1992 to 20192930. It
underscores the incredible surge in average family income for professional and doctoral
degree holders, from roughly $163K in 1992 to more than $210K by the mid- to late1990s. Family income levels for this educationally elite group largely fluctuated around
that level for the past two decades before increasing slightly and nearing the $250K mark
in 2019. Similar patterns emerged for Master’s (from roughly $121K in 1992 to $159K in
2019) and Bachelor’s degree holders ($104K to $131K during the same period), but the
increase in family income, which mostly occurred right before the turn of the century,
was smaller in magnitude. While average family income experienced significant growth
for the college educated population, income levels have remained stagnant for those with
high school or less or some college education, fluctuating around $50K and $75K,
respectively, throughout the years examined.
These patterns illustrate that parents with advanced degrees, particularly those
with professional and doctoral credentials, own increasingly more financial resources
nowadays compared to before, which means more money to potentially invest in
children. Like those belonging to the top income-ranks, advanced degree holders could

29

The Current Population Survey transitioned from a measurement of education based on years of
schooling to highest educational attainment in 1992. As a result, it is not possible to distinguish between
different types of advanced degrees before then.
30
Family income trends for fathers and mothers are not presented separately because they largely follow
similar trajectories.
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have used the excess revenue to further increase their parental spending on children in
recent years, especially as social inequality levels reach unprecedented highs (Kornrich
2016; Piketty and Saez 2014; Schneider et al. 2018). At the other end of the educational
spectrum, family income has largely stagnated for those without college experience,
which suggests diverging parental expenditure gaps between them and the highest
educated parents. While they did not distinguish between Bachelor’s and advanced
degrees (i.e. “BA+”), Schneider et al. (2018) did present evidence that educational
disparities in parental investments in children widened when the Gini index was higher,
i.e. in times of greater state-level income inequality (see Table 3 in their paper). In fact,
they discovered that, even after controlling for income, college educated parents devoted
a greater share of their income when state-level income inequality was higher.
In summary, the highest educated parents, i.e. those with Master’s, professional,
and doctoral credentials, today have significant amounts of money but little time to spare.
Long, and for mothers increasing, hours at the workplace have accompanied the
impressive rise in family income around the turn of the century, which has direct
implications for their investments of time and money in children. As Cha and Park (2021)
found without differentiating advanced degree holders from college graduates, the “time
squeeze” as a result of extended work hours could impose a ceiling on the amount of time
they can spend engaging in developmental childcare activities. This may push advanced
degree holders, motivated to spare no resources for their children’s cognitive and
academic development (see Lareau 2003), to increasingly turn to monetary, rather than
time-related, investments on children to gain a competitive advantage over their less
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educated peers, which is made possible by their growing financial portfolios. The product
of such social forces would be a plateauing trend in terms of time investments in the
2000s, when advanced degree holding mothers started lengthening their work hours, but a
rising trend in terms of spending on children around the same time.
With regards to gaps in relation to their less educated peers, the spread of
intensive parenting approach throughout all social classes in recent years, as well as
reduced time spent on paid work for lower educated mothers, proposes that the gap in
developmental childcare between advanced degree holders and those without college
education would have converged (Cha and Park 2021). Likewise, as found in terms of
income-based gaps, stagnant levels of family income among the low educated imply
divergence in parental education gaps in expenditures in children across time.

METHODS
This paper investigates the educational gradients in parental time and monetary
investments in children and how they have changed across time. Because prior research
has sufficiently examined trends at the lower end of the educational hierarchy,
particularly with regards to developmental childcare activities, special care is paid to
understanding parenting behavior among advanced degree holders. Given the
aforementioned trends in work hours and income, the time frame of the analyses is
restricted to the last few decades.
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American Time Use Survey
The 2003-18 American Time Use Survey (ATUS) is utilized to examine trends in
developmental childcare31. The use of the ATUS, which derives its sample from Current
Population Survey (CPS) participants, is appropriate for the purposes of this study
because it provides nationally representative, accurate estimates of American’s daily time
use behavior and includes detailed information on respondents’ educational attainment,
namely by distinguishing professional/doctoral and Master’s degrees from Bachelor’s. It
employs the time diary methodology, in which respondents are asked to record time
diaries of a given day and log how many minutes they spent on a wide range of activities
(ex. housework, eating/drinking, sports/exercise), and is commonly used by family
scholars to study parental childcare behavior because it generally address issues of recall
or social desirability biases (Altintas 2016; Bianchi 2011; Bianchi, Robinson, and Milkie
2006).
From the original sample of 201,151 respondents in the 2003-18 ATUS, 98,030
were dropped to keep those between the ages of 21 and 50. 68,900 additional respondents
who were not parents or did not have at least one child under age 6, as well as 3,204

31

The American Heritage Time Use Study, which is a database of a handful of national time-diary samples
(including the 2003-12 ATUS) collected between 1965 and 2012, was also considered to help understand
advanced degree holders’ time investments during the time period before the ATUS began to be
administered, i.e. before 2003. While the AHTUS disaggregates advanced degrees from Bachelor’s, the
sample sizes of the former were too small for purposes of statistical analyses (ex. 23 advanced degree
holding fathers with young children in the 1965-66 sample, 47 in 1975-76, 19 in 1985, 29 in 1992-94, and
17 in 1999-2000).
As a result, only descriptive trends in developmental childcare by education for fathers and mothers with
young children are presented in Appendix 3-1. The graphs show that advanced degree holding parents’
time use on children rose significantly during the latter half of the 20th century, as did that of parents from
other educational backgrounds. Since 1999-2000 for fathers and 2003-07 for mothers, they have
consistently spent the most time on developmental childcare.
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observations missing family income or work hour, were removed. This left an analytic
sample of 31,017 parents with young children (ages 0-5), 12,653 of whom were fathers
and 18,364 mothers.
For the time investment analyses, this study focuses on estimating parental time
spent on developmental childcare activities, such as playing with children, helping them
with homework, or picking them up/dropping them off somewhere, that has been shown
to impact children’s social, cognitive, and linguistic development (Altintas 2016; Cha and
Park 2021)32. Educational attainment and year, which together denote temporal time
trends in parental childcare time use by parental education, constitute the main
independent variables of interest. Respondents’ educational attainment was classified into
four distinct categories (high school or less, some college, Bachelor’s degree, and
advanced degree). Although the ATUS distinguishes between Master’s and
professional/doctoral credentials, they were grouped together in the main analyses due to
limited sample sizes in the latter, particularly among mothers (see Appendix 3-2)33.
Likewise, years of survey were combined into four groups of four years (2003-06, 200710, 2011-14, 2015-18) to present smoothed trends of advanced degree holders’ parenting
behavior.

32

The full list of developmental childcare categories used to construct the dependent variable is as follows:
reading to/with household children, playing with household children (not sports), arts and crafts with
household children, playing sports with household children, talking with/listening to household children,
organization & planning for household children, attending household children’s events, waiting for/with
household children, picking up/dropping off household children, homework (household children), meetings
and school conferences (household children), home schooling of household children, waiting associated
with household children’s education, activities related to household child’s education n.e.c.*.
33
See Appendix 3-4 for descriptive analyses of developmental childcare trends for Master’s and
professional/doctoral degree holders separately, and Appendix 3-6 for multivariate analyses.
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As explained above, trends in work hours and family income could be driving
shifts in advanced degree holders’ investments in children and are thus important to
consider. Because the ATUS sample can be linked to the CPS, albeit typically with a lag
time between the two interview dates, interviewees’ CPS responses to questions about
both are available for use. While the CPS provides a continuous measurement of total
hours usually worked per week, it offers a categorical measurement of the combined
income of all family members during the last 12 months on a 16-category scale ranging
from “less than $5,000” to “$150,000 and over.” The family income measure was treated
as continuous (1-16) to avoid losing information, e.g. by combining categories, or lacking
enough observations in a given category, e.g. by treating it as categorical.
In addition, it is important to account for demographic characteristics that can
potentially affect the relationship between parental education and developmental
childcare. On top of parental age and number of household children under 18,
racial/ethnic differences exist in parental time spent with children (Raley, Bianchi, and
Wang 2012), which is why an indicator of respondents’ race (White, Black, Asian,
Others) was constructed34. Recent research has also highlighted the contribution of family
structures (LaBriola and Schneider 2021), which necessitates the inclusion of the ATUS
indicator for spousal status (spouse present, unmarried partner present, and no spouse or
unmarried partner present). Lastly, a couple time diary-specific factors, namely the day of
the week and binary indicator of whether it fell on a holiday or not, were also considered.

34

Information about respondents’ Hispanic heritage is also available in the ATUS-CPS. However, such
information only became available in the CEX starting from 2003. In order to harmonize the two sets of
data and analyses as much as possible, Hispanic identification was not incorporated into the construction of
race measures.
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Summary statistics of the sample by gender and year groupings are available in Appendix
3-2.

Consumer Expenditure Survey
The investigation of parental spending patterns on children utilizes the 1996-2019
Consumer Expenditure Survey (CEX). The CEX, which is administered by the Census
Bureau for the Bureau of Labor Statistics, provides detailed information on expenditures,
income, and demographic characteristics of a nationally representative sample of
American households and is thus favored by researchers interested in parental monetary
investments on children (ex. Kornrich 2016; Kornrich and Furstenberg 2013; Schneider
et al. 2018). The CEX is further useful for the purposes of this study because it began
separating advanced degrees from Bachelor’s degrees in 1996: Master’s degrees and
professional/doctoral degrees were disaggregated from 1996 to 2013, but subsequent
surveys (2014-19) have grouped advanced degrees together
(Master’s/professional/doctoral). Nonetheless, this permits an examination of parental
spending behavior among advanced degree holders, as well as comparisons between
parents with and without such credentials.
Although the CEX also offers diary surveys for relatively minor and/or more
frequently purchased items, only the interview surveys for major and/or recurring items
are used. The interview survey employs a rotating panel sampling approach in which
housing units are interviewed for four consecutive calendar quarters, i.e. 12 consecutive
months, before dropping out and being replaced by new addresses. The unit of analysis is
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at the household-quarter level, with respondents being asked to share their expenditures
for the three months prior to the interview date. The sample restriction process for the
CEX mirrored that of the ATUS as much as possible. The initial sample of 642,827
household-quarters in the data set was restricted to individuals with an oldest child less
than 6, or an oldest child age 6-11 and at least one child less than 6, resulting in 71,499
observations35. 2,056 additional observations were deleted by narrowing reference
person’s age ranges to 21 to 50, leaving a final analytic sample of 69,443 householdquarters encompassing the period between 1995 and 201936.
Among various expense items, this study focuses on four main types of parental
investments on children: goods (ex. bicycles, toys, arts, and crafts)37, childcare (ex.
babysitting and paid childcare), education (ex. day care centers, nursery schools, and
school supplies), and recreational (ex. fees for lessons or other instructions). The primary
measure is the sum of household spending in these four categories, inflation-adjusted to
2019 dollars, during the three months prior to the CEX interview38. Like in the analysis
35

The CEX only offers a categorical indicator of different combinations of child age, ranging from “no
children” to “all children age greater than 17”. Ideally, the same sample restrictions imposed on the ATUS,
specifically keeping parents with at least one child under age 6, would also be applied to the CEX.
However, limitations to the CEX measure render this impossible: it only specifies whether the respondent
has an “oldest child less than 6,” or an “oldest child age 6-11 and at least one child less than 6.” In other
words, we are unable to detect families that have an oldest child 12 or greater and at least one child less
than 6.
36
Quarters spanning multiple years (ex. interviewed in February/1996 about November/1995,
December/1995, and January/1996 expenditures) were assigned to the year during which most of the
quarter occurred (1995 in this example). This means that interviews conducted in early 1996 provide
estimates of spending in late 1995.
37
Prior research has sometimes included clothing and furniture for children as parental investments (ex.
Kornrich and Furstenberg 2013). Following Schneider et al. (2018), these categories are excluded as they
could be considered consumption on the behalf of parents, rather than investments.
38
It is important to note that the CEX does not indicate the intended/actual recipient of expenditures, which
presents a challenge for the measurement of investments on young children. This issue is particularly
relevant for goods and recreational spending, which could be intended for both younger and older children,
and arguably less problematic for spending on childcare and day care centers/nursery schools, which can be
assumed to benefit younger children exclusively. As explained by Kornrich (2016), one potential solution
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of parental time, educational attainment and year, the combination of which represents
time trends in spending by parental education, serve as the main predictors of interest. An
identical four-category specification of the reference person’s educational attainment
(high school or less, some college, Bachelor’s degree, advanced degree) was also used,
partly because the CEX does not distinguish between Master’s and professional/doctoral
degrees after 2013. To facilitate an examination of potentially nonlinear trends across
time, years were grouped by fours, except for the first category which is an aggregation
of five years instead of four due to the limited amount of data for 1995 (1995-99, 200003, 2004-07, 2008-11, 2012-15, 2016-19).
While efforts were made to harmonize the ATUS and CEX data as much as
possible, key differences existed in terms of control variables, specifically family income,
number of children, gender, and family structure, commonly accounted for by prior
research (Kornrich 2016; Kornrich and Furstenberg 2013; Schneider et al. 2018). The
CEX offers equivalent measures of number of hours worked per week, age, and race
(White, Black, Asian, Others) as the ATUS. Unlike the ATUS, it offers a continuous,
rather than categorical, measure of family income. Although the survey collects
information on both pre-tax and post-tax income in the past 12 months, the log of the
former, in 2019 dollar-adjusted form, was utilized because its reporting is expected to be
more reliable than that of the latter (Kornrich 2016). In terms of number of children, the
to this issue is to restrict the analytic sample to only those with young children under age 6. Supplementary
analyses not shown here demonstrated that doing so led to similar conclusions to the ones presented below
in this paper.
Studies have also utilized measures of spending per child (total household spending divided by the number
of children in the household) to compare households with different numbers of children (Kornrich 2016;
Kornrich and Furstenberg 2013). Utilizing this measure also revealed similar patterns (results available
upon request).
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CEX asked respondents to record the number of household members under 2, between 215, and 16 and over. It is therefore only possible to incorporate the total number of
children under 16, in contrast to the use of number of children under 18 in the ATUS.
Because separate trends by gender were not examined due to the CEX’s collection of
household rather than individual level expenses (see Analytic Approach below), the
gender of the reference person was also considered. Finally, the CEX distinguishes
between married couples with various children-age combinations, married couples
without children, single fathers, single mothers, single consumers, and other families, e.g.
where multiple generations reside within the same household. Given the lack of married
couples without children and single consumers in the analytic sample, the remaining
categories were classified into three groups: married, single parent, and other. Summary
statistics of the sample by year groupings are available in Appendix 3-3.

Analytic Approach
Because parenting patterns among lower-educated parents, as well as disparities
and inequalities between them, have been firmly established by previous research, special
attention was paid to advanced degree holders in all analyses. Descriptive trends in
advanced degree holders’ investments in children in terms of time and money, as well as
how they compare to that of other parental education levels, were first examined. To
estimate time trends net of the other factors described above, ordinary least squares
(OLS) regression models, which are conventionally employed in research on both
parental time (Altintas 2016; Cha and Park 2021) and money (Kornrich and Furstenberg
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2013; Schneider et al. 2018), were then used to predict daily minutes spent on
developmental childcare and parental spending on children.
Two sets of nested OLS regression models were run to help understand time
trends in time and money investments on children. For all models, year groupings and
respondents’ highest level of educational attainment, as well as the interactions between
the two which denote how educational disparities have evolved across time, comprise the
variables of interest. In the developmental childcare analysis using the ATUS, the
baseline model also accounts for family income, demographic characteristics (age,
number of children, race, and spousal status), and time diary-related characteristics (diary
day of the week and binary indicator of holiday). Comparing the baseline model with a
second “full” model that incorporates respondents’ hours worked per week enables an
examination of the extent to which work hours can explain time trends in childcare. As
for the expenditure analysis using the CEX, the focus shifts to family income and
whether it can account for trends in parental spending. To that end, the baseline model
controls for work hours and demographic characteristics (gender, age, number of
children, race, and family structure), while the full model also adds measures of family
income, namely logged family income and logged family income squared.
Considering the well-documented patterns of gender division of household labor
(Bianchi et al. 2000, 2012), separate time use models were run for fathers and mothers to
assess gender-specific trends in developmental childcare. In contrast, the CEX provides
estimates of household level expenditures so only one model using the reference person’s
education was employed. Separate analyses by the reference person’s gender, which are
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available upon request, revealed similar spending trends for similarly educated fathers
and mothers. Sample weights were applied to all descriptive and multivariate analyses to
correct for sampling biases.

RESULTS
Descriptive Trends
Findings on advanced degree holders’ parental time and spending on children are
discussed in order. Figure 3-3 presents time trends in fathers’ (left-hand graph) and
mothers’ (right-hand graph) developmental childcare by parental education from 2003 to
2018 using the ATUS39. 3-year moving averages were calculated to smoothen the highly
variant estimates of minutes spent on childcare each year. As hypothesized, Figure 3-3
shows that the amount of time advanced degree holding parents invested into their
children’s development remained more or less unchanged throughout the last two
decades. The most educated fathers on average allocated 45.8 minutes per day to
developmental childcare in 2003-04 (note the first year is an average of two years, 200304, rather than 3). Excluding a modest spike around 2010-12 in which they increased
their childcare participation to almost an hour, 59.3 minutes to be precise, they continued
to spend around 46-55 minutes per day each year since. Consistent with previous
findings, mothers on average devoted more time to their children’s cognitive
development (Altintas 2016; Cha and Park 2021). Mothers with advanced degrees

39

Appendix 3-4 presents trends in developmental childcare with the advanced degree category
disaggregated into Master’s degrees and professional/doctoral degrees. Partly due to small sample sizes,
substantial fluctuations in developmental childcare were found for these populations, particularly mothers
with professional/doctoral degrees.
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invested 85.9 minutes per day to childcare in 2003-04, a figure that dipped slightly to a
low of 72.3 minutes in 2005-07 before rebounding to previous levels in the 2010s.
[Insert Figure 3-3 About Here]
In terms of cross-educational comparisons, parents with advanced degrees
appeared to apply comparable amounts of time to developmental childcare activities as
those with college education but without graduate school experience in all years
examined. There was similarly little change in care investments among college educated
parents across time. At the other end of the educational spectrum, the least educated
parents, particularly fathers, increased their time investments on children during the same
period. For example, fathers with high school or less education spent 27.3 minutes on
developmental care in 2003-04, which increased to 45.7 minutes by 2017-18, an increase
of roughly 18 minutes per day. The number of minutes for mothers with commensurate
levels of education likewise rose roughly 11 minutes from 51.7 in 2003-04 to 63.4 in
2017-18. As Cha and Park (2021) found without disaggregating advanced degrees from
Bachelor’s degrees, these opposite patterns at either end of the educational distribution
has collectively resulted in a converging trend in developmental childcare across time.
[Insert Figure 3-4 About Here]
Turning to monetary investments, Figure 3-4 presents time trends in parents’
inflation-adjusted expenditures on children from 1995 to 2019 using the CEX40. As
40

Appendix 3-5 presents time trends in parental expenditures with the advanced degree category
disaggregated into Master’s degrees and professional/doctoral degrees. Only trends between 1995 and 2012
are shown because the CEX combined these educational categories beginning in the 2013 survey.
Appendix 3-5 shows that parental spending on children among college graduates were fairly similar in the
mid-1990s. Professional/doctoral degree holders roughly doubled their monetary investments starting
around the turn of the century, while Master’s degree holders increased their expenditures at a relatively
smaller rate around the mid-2000s.
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Figure 3-4 shows, families in which the reference person held advanced degrees
consistently increased their spending on children throughout this time period. To
illustrate, advanced degree holders invested $1,235 per quarter on children on average in
1995. Quarterly expenditures dipped slightly in 1996 and 1997 ($1,147 and $1,130,
respectively) before rising sharply in the mid-2000s and reaching a then record-high of
$2,162 in 2006. Throughout the remaining decade and a half, monetary investment rates
among parents with advanced degrees remained relatively steady and fluctuated between
the $1,500 to $2,000 range. Figure 3-5, which breaks down advanced degree holders’
quarterly spending on children each year by expenditure type, demonstrates that this rise
in parental spending has been almost entirely restricted to education-related expenses.
While they have allocated similar amounts of money to other children-related expenses
across time, their spending on daycare centers and nursery schools, including relevant
books, supplies, and other equipment related costs and fees, more than doubled, from
roughly $544 per quarter in 1995 to roughly $1,600 in 2018 and $1,268 in 2019.
[Insert Figure 3-5 About Here]
Meanwhile, lower educated parents spent less money on their children over time,
with quarterly expenditures for those with high school or less and some college education
actually decreasing from roughly $500 and $807 respectively in 1995 to $377 and $590
in 2019 (see Figure 3-4). College educated parents’ levels of spending on children
matched that of advanced degree holders in the mid-1990s but experienced little change
throughout the next two decades before surging in the last five years, from roughly
$1,022 per quarter in 2014 to $1,580 in 2019. These trends collectively establish that
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while educational gradients in parental time investments on children have converged in
recent years, the corresponding gaps in monetary investments have widened during the
same time.

Multivariate Trends
Table 3-1 summarizes OLS regression model output predicting parental time
investments on children41. Two sets of models, i.e. the baseline and full models, were
separately run for fathers (Models 1.1 and 1.2) and mothers (Models 2.1 and 2.2). With
2003-06 and advanced degrees set as the omitted categories for year and education
respectively, the coefficients for year groupings represent changes in advanced degree
holders’ developmental childcare minutes relative to 2003-06, the reference time period.
The parental education coefficients indicate the childcare gap between each education
level and advanced degrees in 2003-06, while the interaction effects capture changes in
these gaps across time periods.
[Insert Table 3-1 About Here]
Table 3-1 shows that in the baseline model for fathers (Model 1.1), fathers
holding advanced degrees were predicted to spend 3.40, 3.52, and 1.11 more minutes on
developmental childcare in 2007-10, 2011-14, and 2015-18 than in 2003-06, controlling
for all other factors except for work hours. However, none of these year group
coefficients were statistically significant, implying that, as hypothesized, childcare time

41

Appendix 3-6 displays regression output from models that separate Master’s from professional/doctoral
degree holders.
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for fathers with such educational pedigree appears not to have changed meaningfully
during the last couple of decades.
Turning to other levels of education, the model estimates that advanced degree
holders spent 17.50 and 8.99 minutes per day more than their counterparts with high
school or less and some college education in the earliest time period (p<.001 and p<.10,
respectively). The coefficient for Bachelor’s, -0.41, was not statistically significant,
suggesting that college educated fathers with and without advanced degrees invested
similar amounts of time on their children’s development. Although most of the
coefficients for the interactions between parental education and year groups did not reach
statistical significance, the interaction between high school or less and 2015-18 was the
sole exception. According to the model, the gap between the lowest and highest educated
fathers closed by 13.25 minutes during the last period (p<.05).
Controlling for work hours in Model 1.2 had minimal impact on these results,
with the effects and statistical significance of year groups, parental education, and their
interactions all changing by less than a minute from Model 1.1 to Model 1.2. In the full
model, each additional hour usually worked per week was associated with a 0.32-minute
decrease in the amount of fathers’ time investments on children, all else equal (p<.001).
This limited effect of work hours on developmental childcare and its inability to explain
the relationship between parental education and childcare is largely consistent with Cha
and Park’s (2021) observation that time trends in work hours partially mediate the
relationship between parental education and childcare for mothers but not for fathers.
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Model 2.1 in Table 3-1 presents the regression output predicting mothers’
developmental care time with all variables other than work hours. Holding other variables
constant, the coefficients for year groups fluctuated from -1.82 (2007-10) to 5.30 and
4.47 (2011-14 and 2015-18, respectively) but were not statistically significant. Like
fathers with equivalent educational credentials, these findings indicate advanced degree
holding mothers devoted similar if not marginally more time to developmental childcare
per day throughout the 2000s and 2010s. Relative to these highest educated mothers,
those with high school or less and some college education respectively spent 24.83 and
19.17 minutes less per day on childcare activities in 2003-06 (both p<.001). College
educated mothers, on the other hand, devoted substantively similar time to their children
then (b = 2.66, p>.10). While most of the parental education and year group interactions
were not statistically significant, the model estimates that the gap between Bachelor’s and
advanced degrees increased by 11.86 minutes in 2011-14 (p<.10).
In contrast to the models predicting fathers’ childcare time, a couple noteworthy
differences emerged between the baseline (Model 2.1) and full (Model 2.2) models for
mothers. Firstly, the addition of work hours, which was associated with roughly a minute
decrease in daily childcare time (-0.91, p<.001), in Model 2.2 increased the magnitude of
the year group effects and made them more positive, meaning that the increase in
advanced degree holders’ time spent on childcare across the last two decades was
magnified when work hours were accounted for. In particular, the coefficient for 2011-14
grew from 5.30 to 9.33 and became marginally statistically significant (p<.10), which can
be interpreted as mothers with advanced degrees spending 9.33 more daily minutes on
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developmental childcare in 2011-14 compared to 2003-06, controlling for work hours as
well as other covariates. Second, although there were minimal changes to their statistical
significance, the coefficients denoting parental education and interaction effects generally
decreased and became more negative across models. These alterations indicate that the
childcare gaps between mothers with advanced degrees and their less educated peers
widened, or converged less, when work hours were accounted for, which highlights the
mediating effect of work hours on the relationship between parental education and
temporal changes in developmental childcare42. Altogether, these results agree with
previous research that work hours can partly explain trends in parenting time with
children (Cha and Park 2021).
The relationships between other covariates and parental childcare time are also
worth briefly discussing. In the full models (Model 1.2 and 2.2), family income was
positively correlated with both fathers’ and mothers’ developmental childcare activities,
holding all other factors constant. The effects of number of children were not statistically
significant while a unit increase in age led to a 0.22-minute decrease in daily childcare

42

Shifting the reference category to the lowest level of education, i.e. high school or less, more clearly
depicts the mediating effect of work hours (see Tables 2 and 3 of Cha and Park 2021). In results not shown
here, the baseline model without work hours estimated that the 27.5 minute-gap in 2003-06 between
mothers with high school or less education and Bachelor’s degrees (p<.001) narrowed by 3.4, 21.3, and
14.2 minutes in 2007-10, 2011-14, and 2015-18, respectively (the latter two coefficients p<.01).
Controlling for work hours in model reduced the magnitude of these coefficients to 2.32, 16.7, and 9.55,
respectively (the latter two coefficients p<.05), demonstrating that work hours serve a mediating role in the
relationship between parental education and changing developmental childcare time across the last two
decades.
Similarly, the interaction between advanced degrees and year groups, which represent the childcare time
difference between mothers with high school or less education and advanced degrees in each time period
relative to 2003-06, were -2.56, -9.42, and -8.93 (2007-10, 2011-14, and 2015-18, respectively. None
statistically significant). The corresponding coefficients in the full model that controls for work hours were
0.23, -2.98, and -2.60 (none statistically significant). Consistent the results discussed above, accounting for
work hours barely changed the parental education, year groups, and their interaction effects for fathers.
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time for mothers (p<.05). In terms of race, Black fathers and mothers respectively spent
15.14 and 17.66 minutes less per day on childcare than their white counterparts (both
p<.001), but only mothers of other racial backgrounds invested less time, 8.66 minutes to
be exact, than whites on average (p<.05). With regards to spousal status, fathers with
unmarried partners spent 5.23 minutes more than those with spouses all else equal
(p<.10), and both fathers and mothers without spouses or unmarried partners devoted
significantly less time to children (-19.66 and -5.55, respectively, both p<.001). Fathers
spent more time with children during the weekends and holidays, whereas mothers did
less so then.
[Insert Figure 3-6 About Here]
To help visualize the multivariate results, predicted minutes spent on fathers’ and
mothers’ developmental childcare by year groups and parental education were calculated
using marginal values based on the full models in Table 3-1. In the resultant Figure 3-6,
the some college group was omitted to facilitate an examination of trends for advanced
degree holders and comparisons with other groups. Consistent with findings from Table
3-1, the left panel of Figure 3-6 shows that the most educated fathers, namely those
holding advanced degrees, were estimated to invest roughly similar amounts of time on
development childcare throughout the time frame examined in this study. Their projected
time with children did increase from 2003-06 (47.1 minutes per day) to 2007-10 and
2011-14, but only by a few minutes (49.5 and 49.9 minutes, respectively) before
returning to initial levels by 2015-18 (47.3 minutes). The level of involvement among
college graduate fathers appears to generally resemble that of advanced degree holders,
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as evidenced by the similarly flat slope across time periods and the mostly overlapping
95% confidence intervals. Although the least educated fathers spent significantly less
time, 29.3 minutes, than their highest educated peers in 2003-06, they were predicted to
spend substantively identical time with children by the last few years.
The righthand panel of Figure 3-6 presents the predicted daily minutes of
developmental childcare for mothers. On average, mothers with advanced degrees
allocated 77.7 minutes per day to such activities in 2003-06, all else equal. They
increased their daily time commitments to children across time, particularly between
2007-10 and 2011-14, and were estimated to spend 86.1 minutes per day by 2015-18.
College educated mothers’ time with children decreased slightly during the postrecession period before rebounding in the last few years, but overall stayed relatively
constant at around 80 minutes per day. Mothers with high school or less education were
spending 61.5 minutes per day on childcare by the most recent time period, an increase of
over 10 minutes compared to the earliest period (50.5 minutes per day). As a result of
these trends, the gap between high school or less and Bachelor’s narrowed over time
(28.4 minute difference in 2003-06 to 18.8 minute difference in 2015-18), but the gap
between mothers with high school or less education and advanced degrees shrunk only
modestly (27.2 and 24.6 minute differences in 2003-06 and 2015-18, respectively).
Controlling for work hours and other characteristics, the most educated mothers holding
graduate level credentials continue to spend roughly half an hour more per day on
developmental care than high school or less mothers today.
[Insert Table 3-2 About Here]
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Table 3-2 shifts our attention to the OLS regression results for quarterly parental
expenditures in 2019 dollars on children43. This time, the baseline model (Model 3.1)
includes work hours but omits family income, while the full model (Model 3.2) includes
all covariates. 1995-99 and advanced degrees were set as the reference categories for year
and parental education respectively, meaning that the year group coefficients denote
changes to advanced degree holders’ spending on children relative to 1995-99. As before,
the indicators for parental education refer to educational gaps in spending during the
reference time period and the interactions signify changes in the educational gaps in
spending across periods.
Model 3.1, i.e. the baseline model, illustrates that monetary spending on children
among families in which the reference person held advanced degrees has increased
during the last quarter century, controlling for all other factors except family income.
Expenditures rose by $116.64 in 2000-03 compared to 1995-99 (p<.10) and then soared
by roughly $348.21 more during the following time period ($464.85 – $116.64).
Spending on children-related expenses remained essentially unchanged in 2008-11 before
growing again during the last two periods. By 2016-19, advanced degree holders were
estimated to invest $658.7 more per quarter than in 1995-99 (p<.001).
With regards to educational disparities, a positive relationship existed between
educational attainment of the reference person and investments in children: in 1995-99,
families with high school or less, some college, and Bachelor’s degrees respectively spent

43

Appendix 3-7 presents the OLS regression results using the 1996-2013 CEX, which provides more
detailed educational attainment information and thus permits a separate examinations of spending trends
among Master’s and professional/doctoral degree holders.
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$635.97, $436.36, and $213.84 less per quarter than those with advanced degrees (all
p<.001). The increasingly negative interaction effects between parental education and
year groups demonstrate that these spending disparities by parental education widened
across the last couple of decades, particularly between college educated and non-college
educated populations. For instance, the model estimates that the $635.97 gap between
high school or less and advanced degree parents in 1995-99 had more than doubled by
the most recent time period (-723.31 in 2016-19, p<.001). Likewise, the $436.36 gap
between some college and advanced degree parents expanded to a $1,138.39 gap during
the same time (436.36 + 702.03). Spending disparities between college graduates and
advanced degree holders similarly widened throughout most of the 21st century before
narrowing slightly in recent years but had nonetheless doubled across the last couple of
decades (-229.38 in 2016-19, p<.001).
Controlling for logged family income and logged family income squared in the
full model, i.e. Model 3.2, diminished the year, education, and interaction effects on
parental spending. In terms of year groups, while most coefficients were still positive and
statistically significant, the sizes of the coefficients were substantially reduced. Holding
measures of family income as well as other covariates equal, advanced degree holders
were now estimated to spend $412.42 more on children in 2016-19 relative to 1995-99
(p<.001), a gain that is $246.32 less than in the baseline model (658.74 – 412.42).
Educational disparities were also diminished, both in the reference time period, as
represented by the parental education coefficients, and in subsequent periods, as
represented by the interactions between parental education and year groups. For example,
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the $635.97 gap between advanced degree holders and those with high school or less
education in 1995-99 in the baseline model was reduced to a $325.74 difference once
family income was accounted for in the full model (p<.001). Likewise, whereas the
baseline model predicted that this gap had widened by $723.31 by 2016-19 all else equal,
the full model projected the gap had expanded by $515.61 with family income also held
constant (p<.001).
This comparison of the regression outputs for Models 3.1 and 3.2 reveals the
explanatory power of family income in examining educational gradients in parental
expenditures on children. Although significant effects remained even after controlling for
this key predictor in the full model, it did cause notable decreases in the magnitudes of
the coefficients of interest. As expected based on a review of the literature and an
investigation of time trends in educational disparities in family income (see Figure 3-2),
these patterns suggest that financial resources available at the household level indeed
mediates a substantial portion, but not all, of the positive association between educational
backgrounds and spending on children.
To briefly discuss the other covariates in the full model, a unit increase in logged
family income was associated with a $539.10 decrease in parental spending on children
holding all other factors constant, whereas a unit increase in logged family income
squared led a to $49.28 increase (both p<.001). Work hours (6.21, p<.001), as well as age
(17.43, p<.001) and number of children (10.66, p<.10), were all positively associated
with children-related expenditures. Families in which the reference person was female
invested $155.31 more on children per quarter than those with male reference persons
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(p<.001), while households led by Black, Asian, and Other racial groups respectively
expended $44.39, $172.04, and $64.64 less than those led by White parents (all p<.10).
All else equal, spending was higher among single parent households or other families, by
$397.38 and $40.14 per quarter respectively (both p<.05), compared to married
households.
[Insert Figure 3-7 About Here]
Figure 3-7 plots the predicted expenditures on children per quarter based on
Model 3.2. In line with the interpretation of the full model in Table 3-2, it shows that
monetary investments on children among advanced degree holders has increased over the
last couple of decades. While the rise was steepest between 2000-03 and 2004-07, their
estimated spending consistently grew throughout time, from $1,037.15 in 1995-99 to
$1,449.57 in 2016-19. Even in the earliest years examined, advanced degree holders
devoted significantly more financial resources than their less educated peers, as
evidenced by the non-overlapping 95% confidence intervals. Over time, educational
inequality in predicted expenditures grew as the increase in spending among advanced
degree holders was accompanied by decreases at the lower end of the educational
distribution: high school or less families were projected to spend $103.18 less in 2016-19
relative to 1995-99 ($608.22 – $711.41), while some college families were projected to
spend $108.05 less ($681.23 – $789.28). Predicted expenditures among Bachelor’s
degree holders stayed relatively unchanged throughout most of the time frame examined
in this paper, from $894.87 in 1995-99 to $921.49 in 2012-15, but surged in the last time
period to $1,132.56, resulting in a narrowing trend relative to advanced degree holders.

161

DISCUSSION & CONCLUSION
This paper explores the parenting behavior, specifically with regards to time and
money, of advanced degree holders, who from social stratification and family research
perspectives serve as a population of scholarly interest, especially in an era of heightened
inequality (Atkinson et al. 2011; Piketty and Saez 2003, 2014; Posselt and Grodsky
2017). In terms of parental time with children, analyses using the ATUS reveal that
advanced degree holders, who were theorized to associate strongly with the intensive
parenting model and the concerted cultivation ideology, did indeed reserve greater
portions of their daily lives to developmental childcare activities than their less educated
counterparts, particularly those without college education, around the turn of the century
(see Figure 3-3 and Appendix 3-1) (Altintas 2016; Damaske 2013; Hays 1996; Lareau
2003; Pleck 2010). Yet, while lower educated parents were able to expand their time with
children across the last couple of decades, advanced degree holders’ time investments
have largely remained unchanged, leading to a converging trend in educational gaps in
childcare that in the case of mothers appears to be partly mediated by trends in work
hours. In this sense, these results corroborate Cha and Park’s (2021) conclusions and
suggest that their insights found for, in their terms, “Bachelor’s or Higher” can be applied
to advanced degree holders as well.
In terms of parental spending on children, descriptive and multivariate
examinations using the CEX show that parents with advanced degrees not only
committed more financial resources to their children’s development than their less
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educated peers, even those with Bachelor’s degrees, but also increased their financial
commitments over time. Concurrently, parents at the lower end of the educational
distribution, especially those without college experience, tended to invest less than
before, resulting in a diverging trend in educational gaps in spending on children.
Although it is clear this divergence is partly driven by trends in family income, which has
also diverged across educational lines over time, unexplained effects remain. This implies
that income inequality by education and the unequal availability of financial resources in
differently educated households cannot completely account for educational disparities in
parental expenditures on children, nor how these differences have evolved over time
(Weininger et al. 2015).
Overall, the empirical findings presented in this study are generally consistent
with expectations laid out earlier in the paper based on a review of the prior literature and
consideration of key social trends. Advanced degree holders today are caught in time
squeezes, partly due to their prolonged work schedules, that imposes a ceiling on the
amount of time they can spend with children (Cha and Park 2021; Milkie et al. 2004;
Schulte 2014). At the same time, their salaries and income have grown, again partly
because of their longer hours at the workplace, which enables them to supplement their
monetary spending on children. Simply put, while they may adhere to the ideal of
intensive parenting and wish to maximize involvement and investments in children’s
skills and development (Damaske 2013; Deutsch 1999; Hays 1996; Pleck 2010), limited
time but greater economic capital may have led them to adjust their parenting behavior
accordingly. With the educational gap in developmental childcare closing over time,
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advanced degree holders’ competitive advantage in parenting over parents with lower
levels of education attainment appears to have shifted towards monetary investments,
which could continue to drive disparities in children’s resources moving forward.
These patterns have various implications on the social and cognitive development
of children from different parental education backgrounds. On one hand, as parents of all
educational upbringings dedicate similar amounts of time to children, the converging
trend in childcare could signal greater equality in the transmission of parental capital, and
consequently children’s developmental progress at young ages. In agreement with this
perspective, research has found that kindergarteners, including high-income children but
particularly those from low-income families, were more exposed to books and reading,
educational games on computers, and interactions with parents in 2010 than in 1998,
indicating a narrowing, but still large, gap in early childhood experiences (Bassok et al.
2016). These circumstances could help explain why income gaps in school readiness
have narrowed in more recent cohorts of kindergarteners (Cha and Park 2021; Reardon
and Portilla 2016).
On the other hand, the diverging trend in parental spending on children provides
reason to suspect greater inequality in children’s progress in those respects, which could
contribute to, in McLanahan’s terms, diverging destinies among children (McLanahan
2004). For instance, Schneider et al. (2018) speculated that the widening class gaps they
found in children-related parental investments could be driven in part by higher class
families’ greater use of paid childcare services to compensate for their inability to spend
more time with children. While not exactly paid childcare, Figure 3-5 demonstrates that
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most, if not all of, the gains in advanced degree holders’ financial expenditures on their
children’s development over time occurred in the form of educational expenses, such as
tuition and supplies for day care centers and nursery schools. Usage of such facilities
could certainly serve as a means of outsourcing developmental childcare, which would
imply children from higher class background could enjoy more opportunities for
cognitive development despite receiving comparable amounts of childcare from parents
as those from less fortunate backgrounds. Further empirical examinations are critical for
us to fully understand how these trends in parenting behavior impact family-level
inequalities in children’s development.
In addition to such efforts, other directions for future research include a more
comprehensive investigation of the relationship between trends in parental time and
money investments on children. Although the ATUS and CEX respectively deliver rich
information on American’s daily lives and spending patterns, analyses using data that
contains both, such as detailed longitudinal surveys, could help clarify how parents
balance and negotiate their resource investments on children. Furthermore, qualitative
research that delves deeper into the underlying mechanisms behind such changes in
parenting behavior, e.g. the rationale behind highly educated parents’ decision to increase
spending on children, would also be insightful.
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TABLES & FIGURES

Mothers

Figure 3-1. Time Trends in Average Work Hours Per Week by Parental Education, 1994-2019
Fathers

Notes: Data from 1994-2019 CPS ASEC (March). Sample restricted to parents aged 21-50 who have at least one child under age 6. Analytic
weights used to approximate population estimates.
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Figure 3-2. Time Trends in Family Income by Parental Education, 1992-2019

Notes: Data from 1992-2019 CPS ASEC (March). Sample restricted to parents aged 21-50 who have at least one child under age 6. Family
income is inflation-adjusted to 2019 dollars. Analytic weights used to approximate population estimates.
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Mothers

Figure 3-3. Time Trends (3-Year Moving Averages) in Developmental Childcare by Parental Education, 2003-18
Fathers

Notes: Data from the 2003-18 ATUS. Sample restricted to parents aged 21-50 who have at least one child under age 6 and were not missing
information regarding usual work hours and family income. The estimates for 2003 and 2018 are an average of two years (2003-04 and 201718, respectively). Analytic weights used to approximate population estimates.
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Figure 3-4. Time Trends in Parental Expenditures on Children by Parental Education, 1995-2019

Notes: Data from 1996-2019 CEX. Respondents were asked about their expenditures during the three months prior to the interview. Quarters
spanning multiple years were assigned to the year during which most of the quarter occurred, which is why interviews conducted in early 1996
provide estimates of spending in late 1995. Sample restricted to parents aged 21-50 who either have an oldest child less than 6, or an oldest
child age 6-11 and at least one child less than 6. Expenditures are inflation-adjusted to 2019 dollars. Analytic weights used to approximate
population estimates.
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Figure 3-5. Breakdown of Advanced Degree Holders’ Expenditures on Children by Expenditure Type, 1995-2019

Notes: Data from 1996-2019 CEX. Sample restricted to parents aged 21-50 who either have an oldest child less than 6, or an oldest child age
6-11 and at least one child less than 6. Expenditures are inflation-adjusted to 2019 dollars. Analytic weights used to approximate population
estimates.
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Mothers

Figure 3-6. Predicted Minutes Spent on Developmental Childcare by Parental Education, 2003-18
Fathers

Notes: Data from the 2003-18 ATUS. Sample restricted to parents aged 21-50 who have at least one child under age 6 and were not missing
information regarding usual work hours and family income. Predicted minutes calculated using Models 1.2 and 2.2 in Table 3-1. Colored
bands indicate 95% confidence intervals. Some College group omitted to facilitate examination of advanced degree holders and facilitate
comparisons with other groups.
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Figure 3-7. Predicted Expenditures on Children Per Quarter by Parental
Education, 1995-2019

Notes: Data from 1996-2019 CEX. Sample restricted to parents aged 21-50 who either have an
oldest child less than 6, or an oldest child age 6-11 and at least one child less than 6. Expenditures
are inflation-adjusted to 2019 dollars. Predicted expenditures calculated using Model 3.2 in Table 32. Colored bands indicate 95% confidence intervals.
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Table 3-1. OLS Regression Output Predicting Minutes Spent on Developmental Childcare
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Age set as deviation from mean age of 33.8642.

Notes: +p<.10. *p<.05. **p<.01. ***p<.001. Data from the 2003-18 ATUS. The total number of diaries decreased across time due to survey
budget constraints and consistently falling responses rates. Sample restricted to parents aged 21-50 who have at least one child under age 6 and
were not missing information regarding usual work hours and family income. Analytic weights used to approximate population estimates.
"
Family income is a 16-category measure: Less than $5K, $5K-$7499, $7.5K-$9999, $10K-$12499, $12.5K-$14999, $15K-$19999, $20K$24999, $25K-$29999, $30K-$34999, $35K-$39999, $40K-$49999, $50K-$59999, $60K-$74999, $75K-$99999, $100K-$149999, $150K and
over.
""
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Table 3-2. OLS Regression Output Predicting Quarterly Expenditures on
Children
Model 3.1
Predictors
Year Groups (Ref: 1995-99)
2000-03
2004-07
2008-11
2012-15
2016-19
Parental Education (Ref: Advanced
Degree)
High School or Less
Some College
Bachelor's
Parental Educ & Year Interactions
High School or Less * 2000-03
High School or Less * 2004-07
High School or Less * 2008-11
High School or Less * 2012-15
High School or Less * 2016-19
Some College * 2000-03
Some College * 2004-07
Some College * 2008-11
Some College * 2012-15
Some College * 2016-19
Bachelor's * 2000-03
Bachelor's * 2004-07
Bachelor's * 2008-11
Bachelor's * 2012-15
Bachelor's * 2016-19

b

Model 3.2
(SE)

b

(SE)

+
***
***
***
***

(61.68)
(59.31)
(56.62)
(55.92)
(55.53)

51.77
216.10
259.16
331.86
412.42

***
***
***
***

(59.58)
(57.57)
(54.96)
(54.28)
(53.95)

-635.97 ***
-436.36 ***
-213.84 ***

(48.38)
(50.24)
(52.90)

-325.74 ***
-247.87 ***
-142.28 **

(46.95)
(48.62)
(51.11)

-160.26
-509.54
-470.08
-568.01
-723.31
-147.24
-429.77
-443.41
-614.64
-702.03
-47.08
-279.03
-338.61
-372.58
-229.38

(67.94)
(65.95)
(63.68)
(63.70)
(64.17)
(70.38)
(68.13)
(65.91)
(65.25)
(65.11)
(73.99)
(71.57)
(69.04)
(68.49)
(68.04)

-133.02
-333.09
-301.19
-394.81
-515.61
-141.01
-303.60
-321.49
-473.78
-520.47
-56.79
-217.80
-297.83
-305.24
-174.73

(65.61)
(63.75)
(61.55)
(61.58)
(62.05)
(67.98)
(65.84)
(63.69)
(63.06)
(62.94)
(71.46)
(69.13)
(66.68)
(66.16)
(65.72)
(9.02)
(0.73)
(0.32)

116.64
464.85
455.85
520.56
658.74

*
***
***
***
***
*
***
***
***
***
***
***
***
***

*
***
***
***
***
*
***
***
***
***
**
***
***
**

Logged Family Income
Logged Family Income Squared
Work Hours

12.15 ***

(0.32)

-539.10 ***
49.28 ***
6.21 ***

Age !
# of Children

30.74 ***
1.71

(0.99)
(5.95)

17.43 ***
10.66 +

(0.97)
(5.75)

234.37 ***

(13.00)

155.31 ***

(12.60)

Female (Ref: Male)
Race (Ref: White)
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Black
Asian
Other
Spousal Status (Ref: Married)
Single Parent
Other families
Constant

-132.99 ***
-185.85 ***
-129.67 ***

(16.68)
(23.86)
(39.24)

-44.39 **
-172.04 ***
-64.64 +

(16.16)
(23.05)
(37.91)

-72.13 ***
-89.00 ***

(17.80)
(18.38)

397.38 ***
40.14 *

(18.43)
(17.84)

650.19 ***

(48.17)

625.62 ***

(50.43)

R2
0.128
0.187
Notes: +p<.10. *p<.05. **p<.01. ***p<.001. Data from 1996-2019 CEX. Sample restricted to
parents aged 21-50 who either have an oldest child less than 6, or an oldest child age 6-11 and at
least one child less than 6 (N=69,443). Expenditures are inflation-adjusted to 2019 dollars. Analytic
weights used to approximate population estimates.
"
Age set as deviation from mean age of 32.27444.
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APPENDIX

Female

Appendix 1-1. Survival Curves of Professional or Doctoral Degree Attainment by Gender and Parental Education
Male

Notes: Data from NSCG 2015, 2017, and 2019. Sample restricted to college graduates between ages 35 and 76 at the time of the survey who
earned their first Bachelor’ s degree between the ages 18 and 25. Survival curves drawn using Kaplan-Meier estimates. Analytic weights used
to approximate population estimates.
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Appendix 1-2. Tabulation of Age Group and Birth Cohort for Analytic Sample

Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Sample restricted to college graduates
who were between ages 35 and 76, completed their first Bachelor’ s in the United States before age 35, and
were not missing information on parental education and field of study for their first Bachelor’ s degree.
Unlike other decade-wide cohorts, the oldest cohort only includes those born between 1927-29 while the
youngest cohort covers birth years 1980-84.
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Appendix 1-3. Summary Statistics of Analytic Sample

179

Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Sample restricted to college graduates who were between ages 35 and 76,
completed their first Bachelor’ s in the United States before age 35, and were not missing information on parental education and field of study
for their first Bachelor’ s degree. Analytic weights used to approximate population estimates. For all indicators except for mean age, the decimals
indicate proportions. Note that not all cohorts are represented in each survey.
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Appendix 1-4. Predicted Probabilities of Male Advanced Degree Attainment at Age 35 by Parental Education and
Cohort

181
Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Predicted probabilities
calculated using marginal effects based on MNL regression models predicting highest degree
attainment at age 35 with categorical configurations of birth cohorts and other covariates set at
means. The predicted share of Bachelor’s degrees, i.e. no advanced degrees by age 35, equals one
minus the sum of all the predicted probabilities (i.e. Master’s, professional, and doctoral) in each
cohort and was omitted to facilitate visualization of patterns of advanced degrees attainment.
Analytic weights used to approximate population estimates.
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Appendix 1-5. Predicted Probabilities of Female Advanced Degree Attainment at Age 35 by Parental Education and
Cohort

183
Notes: Data from NSCG 2003, 2010, 2013, 2015, 2017, and 2019. Predicted probabilities
calculated using marginal effects based on MNL regression models predicting highest degree
attainment at age 35 with categorical configurations of birth cohorts and other covariates set at
means. The predicted share of Bachelor’s degrees, i.e. no advanced degrees by age 35, equals one
minus the sum of all the predicted probabilities (i.e. Master’s, professional, and doctoral) in each
cohort and was omitted to facilitate visualization of patterns of advanced degrees attainment.
Analytic weights used to approximate population estimates.
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Appendix 2-1. Sample Selection

185

Notes: Sample restricted in order from left to right (ex. keep respondents aged 18-49, then among those individuals keep those currently married).
Percentages denote proportion of cases dropped from the previous sample restriction step.
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Appendix 2-2. Parameters for Crossings Model
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Appendix 2-3. Cross-Tabulation of Husbands’ and Wives’ Education by Decade
Husband’s Education
Wife’s
Education

LTHS

HS

SC

BA

MA

Prof

Doct

Total

1990-99
LTHS
HS
SC
BA
MA
Prof
Doct
Total

5.9%
4.0%
1.5%
0.2%
0.0%
0.0%
0.0%
11.7%

3.2%
18.3%
7.7%
2.2%
0.4%
0.1%
0.0%
31.9%

1.2%
8.3%
12.8%
4.0%
0.9%
0.1%
0.0%
27.3%

0.2%
2.9%
5.4%
8.3%
1.7%
0.2%
0.1%
18.8%

0.0%
0.6%
1.4%
2.6%
1.6%
0.1%
0.1%
6.4%

0.0%
0.2%
0.5%
1.0%
0.4%
0.4%
0.0%
2.5%

0.0%
0.1%
0.2%
0.5%
0.4%
0.1%
0.2%
1.4%

10.6%
34.2%
29.5%
18.8%
5.4%
1.0%
0.5%
100.0%

2000-09
LTHS
HS
SC
BA
MA
Prof
Doct
Total

5.8%
3.3%
1.9%
0.4%
0.1%
0.0%
0.0%
11.5%

2.6%
13.9%
8.4%
2.8%
0.6%
0.1%
0.0%
28.5%

1.1%
6.2%
13.4%
5.3%
1.3%
0.2%
0.1%
27.6%

0.3%
2.1%
5.1%
10.3%
2.7%
0.4%
0.2%
21.1%

0.1%
0.4%
1.2%
3.1%
2.2%
0.2%
0.2%
7.3%

0.0%
0.1%
0.3%
0.9%
0.5%
0.5%
0.1%
2.4%

0.0%
0.0%
0.2%
0.5%
0.4%
0.1%
0.3%
1.5%

9.9%
26.1%
30.6%
23.3%
7.8%
1.6%
0.8%
100.0%

2010-18
LTHS
HS
SC
BA
MA
Prof
Doct
Total

5.8%
3.5%
1.8%
0.3%
0.1%
0.0%
0.0%
11.5%

2.7%
15.1%
8.2%
2.6%
0.6%
0.1%
0.0%
29.3%

1.1%
6.7%
13.3%
5.0%
1.2%
0.2%
0.1%
27.6%

0.2%
2.3%
5.2%
9.7%
2.5%
0.4%
0.2%
20.5%

0.1%
0.4%
1.2%
3.0%
2.0%
0.2%
0.2%
7.1%

0.0%
0.1%
0.4%
0.9%
0.5%
0.5%
0.1%
2.4%

0.0%
0.1%
0.2%
0.5%
0.4%
0.1%
0.3%
1.5%

10.0%
28.2%
30.2%
22.1%
7.2%
1.5%
0.7%
100.0%

Note: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between 18
and 49 years of age. Analytic weights used to approximate population estimates.
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Appendix 2-4. Time Trends in Educational Homogamy by Data Source, 1990-2018

Notes: Data from 1990 & 2000 unweighted 1% Censuses, 2001-18 ACS, and 1992-2018 CPS. No
data was available for 1991. Sample restricted to currently married heterosexual couples between 18
and 49 years of age. Odds calculated using Model 7 in Table 2-1.
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Appendix 2-5. Heckman Probit Estimates of Marriage with Advanced Degree
Holder
Male
Predictors

Female

b

(SE)

Main Equation (Marriage with Advanced Degree Holder)
Education (Ref: Some College)
Less than High School
0.02
(0.02)
High School Diploma
-0.01
(0.01)
Bachelor’s
-0.02 +
(0.01)
Master's
-0.01
(0.01)
Professional
0.05 ** (0.02)
Doctoral
0.04 +
(0.02)
Race (Ref: White)
Black
0.17 *** (0.01)
Hispanic
-0.03 ** (0.01)
Asian
-0.06 *** (0.01)
Other
0.09 *** (0.01)
Age
0.02 *** (0.00)
Constant
0.88 *** (0.02)
Selection Equation (Marriage in Last 12 Months)
Education (Ref: Some College)
Less than High School
-0.08 ***
High School Diploma
-0.02 ***
Bachelor’s
0.10 ***
Master's
0.22 ***
Professional
0.24 ***
Doctoral
0.24 ***
Race (Ref: White)
Black
-0.19 ***
Hispanic
0.01
Asian
0.08 ***
Other
-0.10 ***
Age
-0.02 ***
Constant
-0.89 ***
Athrho
Rho
Wald Test (Indep. Equs)(rho=0):
chi2(1)

b

(SE)

-0.36
-0.30
0.73
1.28
1.58
1.59

***
***
***
***
***
***

-0.32
-0.14
0.36
0.01
0.01
-2.11

*** (0.04)
*** (0.03)
*** (0.03)
(0.05)
*** (0.00)
*** (0.07)

(0.01)
(0.01)
(0.01)
(0.01)
(0.01)
(0.02)

-0.11
-0.04
0.10
0.20
0.23
0.29

***
***
***
***
***
***

(0.01)
(0.01)
(0.01)
(0.01)
(0.01)
(0.02)

(0.01)
(0.01)
(0.01)
(0.01)
(0.00)
(0.01)

-0.34
-0.05
-0.06
-0.13
-0.02
-0.84

***
***
***
***
***
***

(0.01)
(0.01)
(0.01)
(0.01)
(0.00)
(0.01)

-3.80 *** (0.40)
-1.00
(0.00)
90.24***

-0.05 +
-0.05
2.78+

(0.08)
(0.04)
(0.03)
(0.03)
(0.04)
(0.05)

(0.03)
(0.03)
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Total N
Censored N
Uncensored N

1,207,251
1,113,449
93,802

1,516,673
1,437,014
79,659

Notes: +p<.10. *p<.05. **p<.01. ***p<.001. Data from 2008-18 ACS. Sample restricted to
individuals between ages 18 and 49. The dependent variable of the main equation takes a value of 1
for marriage with an advanced degree holder and 0 otherwise. It is missing for respondents who did
not marry in the last 12 months. The dependent variable of the selection equation takes a value of 1
for those who married in the past 12 months and 0 otherwise. Analytic weights used to approximate
population estimates.
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Female

Appendix 2-6. Predicted Probability of Marriage with Professional/Doctoral Degree Holder Conditional on Marriage
in Last 12 Months
Male

Notes: Data from 2008-18 ACS. Sample restricted to individuals between ages 18 and 49. Predicted probabilities of marriage with advanced
degree holders conditional on marriage within the last 12 months calculated using the Heckman probit regression (not shown in this paper).
The dependent variable of the main equation takes a value of 1 for marriage with a professional/doctoral degree holder and 0 otherwise. It is
missing for respondents who did not marry in the last 12 months. The dependent variable of the selection equation takes a value of 1 for those
who married in the past 12 months and 0 otherwise. Error bands indicate 95% confidence intervals. Analytic weights used to approximate
population estimates.
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Mothers

Appendix 3-1. Time Trends in Developmental Childcare by Parental Education, 1965-2012
Fathers

Notes: Data from the American Heritage Time Use Study (1965-2012). Sample restricted to parents aged 21-50 who have at least one child
under age 6 and were not missing information regarding educational attainment. It is important to keep in mind that the sample sizes for the
years 1992-94 and 1999-2000 were particularly small (ex. 125 male and 189 female respondents for 1999-2000). Analytic weights used to
approximate population estimates.
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Appendix 3-2. ATUS Summary Statistics by Gender and Time Period

194

Notes: Data from the 2003-18 ATUS. The total number of diaries decreased across time due to survey budget constraints and consistently
falling responses rates. Sample restricted to parents aged 21-50 who have at least one child under age 6 and were not missing information
regarding usual work hours and family income. Analytic weights used to approximate population estimates.
"
Family income is a 16-category measure: Less than $5K, $5K-$7499, $7.5K-$9999, $10K-$12499, $12.5K-$14999, $15K-$19999, $20K$24999, $25K-$29999, $30K-$34999, $35K-$39999, $40K-$49999, $50K-$59999, $60K-$74999, $75K-$99999, $100K-$149999, $150K and
over.
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Appendix 3-3. CEX Summary Statistics by Time Period
Year
1995-99 2000-03 2004-07 2008-11 2012-15 2016-19
Education
High School or Less
Some College
Bachelor's
Master's
Mean Hours Usually
Worked Per Week
Mean Family Income
(Pre-Tax)
Mean Age
Mean # of Children
Under 16

43.7%
28.5%
19.0%
8.8%

39.5%
30.1%
21.4%
9.0%

36.5%
30.5%
22.7%
10.4%

34.6%
29.2%
23.6%
12.6%

30.7%
30.9%
24.4%
14.0%

27.2%
31.0%
26.4%
15.4%

37.4

35.4

33.6

31.9

33.2

34.6

$60,446 $69,113

$89,929

$84,233

$84,636

$96,880

32.0

32.1

32.0

32.1

32.4

32.9

1.9

1.9

1.9

1.9

1.9

1.9

Female
Race
White
Black
Asian
Other
Family Structure
Married
Single Parent
Other Family
Structure

39.1%

48.1%

55.5%

57.2%

55.0%

53.7%

80.8%
14.5%
3.8%
1.0%

81.5%
12.9%
4.4%
1.2%

80.5%
12.5%
4.8%
2.2%

79.7%
12.7%
5.5%
2.2%

78.2%
12.8%
6.7%
2.3%

76.1%
13.3%
8.2%
2.4%

78.3%
14.2%

77.9%
12.8%

77.7%
12.2%

74.0%
14.5%

73.4%
13.4%

76.2%
12.2%

7.5%

9.3%

10.1%

11.5%

13.2%

11.6%

N

11,912

14,339

12,722

11,924

10,394

8,152

Notes: Data from 1996-2019 CEX. Sample restricted to parents aged 21-50 who either have an
oldest child less than 6, or an oldest child age 6-11 and at least one child less than 6. Family income
is inflation-adjusted to 2019 dollars. Analytic weights used to approximate population estimates.
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Mothers

Appendix 3-4. Time Trends (3-Year Moving Averages) in Developmental Childcare by Parental Education
(Detailed), 2003-18
Fathers

Notes: Data from the 2003-18 ATUS. Sample restricted to parents aged 21-50 who have at least one child under age 6 and were not missing
information regarding usual work hours and family income. The estimates for 2003 and 2018 are an average of two years (2003-04 and 201718, respectively). Analytic weights used to approximate population estimates.
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Appendix 3-5. Time Trends in Parental Expenditures on Children by Parental Education (Detailed), 1995-2012

Notes: Data from 1996-2012 CEX. Respondents were asked about their expenditures during the three months prior to the interview. Quarters
spanning multiple years were assigned to the year during which most of the quarter occurred, which is why interviews conducted in early 1996
provide estimates of spending in late 1995. Sample restricted to parents aged 21-50 who either have an oldest child less than 6, or an oldest
child age 6-11 and at least one child less than 6. Expenditures are inflation-adjusted to 2019 dollars. Analytic weights used to approximate
population estimates.
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Appendix 3-6. OLS Regression Output Predicting Minutes Spent on Developmental Childcare (Detailed Educ)

199

Notes: +p<.10. *p<.05. **p<.01. ***p<.001. Data from the 2003-18 ATUS. The total number of diaries decreased across time due to survey
budget constraints and consistently falling responses rates. Sample restricted to parents aged 21-50 who have at least one child under age 6
and were not missing information regarding usual work hours and family income. Analytic weights used to approximate population estimates.
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"

Family income is a 16-category measure: Less than $5K, $5K-$7499, $7.5K-$9999, $10K$12499, $12.5K-$14999, $15K-$19999, $20K-$24999, $25K-$29999, $30K-$34999, $35K$39999, $40K-$49999, $50K-$59999, $60K-$74999, $75K-$99999, $100K-$149999, $150K and
over.
""
Age set as deviation from mean age of 33.8642.
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Appendix 3-7. OLS Regression Output Predicting Quarterly Expenditures on
Children (Detailed Educ)
Model 3.1
Predictors
Year Groups (Ref: 1995-99)
2000-03
2004-07
2008-11
2012-13
Parental Education (Ref: Master’s)
High School or Less
Some College
Bachelor's
Professional/Doctoral
Parental Educ & Year Interactions
High School or Less * 2000-03
High School or Less * 2004-07
High School or Less * 2008-11
High School or Less * 2012-13
Some College * 2000-03
Some College * 2004-07
Some College * 2008-11
Some College * 2012-13
Bachelor's * 2000-03
Bachelor's * 2004-07
Bachelor's * 2008-11
Bachelor's * 2012-13
Professional/Doctoral * 2000-03
Professional/Doctoral * 2004-07
Professional/Doctoral * 2008-11
Professional/Doctoral * 2012-13

b

Model 3.2
(SE)

b

(SE)

37.60
504.91 ***
547.38 ***
535.70 ***

(68.48)
(65.25)
(62.47)
(68.16)

-42.51
260.54 ***
361.63 ***
377.61 ***

(66.31)
(63.42)
(60.68)
(66.16)

-524.68 ***
-315.86 ***
-78.74
434.21 ***

(52.87)
(54.27)
(56.34)
(85.48)

-261.06 ***
-165.22 **
-36.68
360.10 ***

(51.38)
(52.61)
(54.55)
(82.78)

-80.07
-552.99
-569.41
-582.71
-71.68
-473.97
-543.43
-672.17
29.47
-323.49
-435.81
-450.64
330.48
-32.14
-234.25
-87.96

(73.31)
(70.44)
(67.96)
(76.44)
(75.23)
(72.18)
(69.74)
(77.86)
(78.11)
(74.94)
(72.25)
(80.70)
(122.6)
(119.7)
(113.9)
(162.2)

-35.23
-378.60
-412.58
-426.67
-44.33
-345.08
-428.61
-556.23
41.03
-254.66
-396.28
-388.73
388.63
-10.07
-251.19
-148.69

(70.98)
(68.26)
(65.85)
(74.05)
(72.84)
(69.91)
(67.55)
(75.41)
(75.63)
(72.57)
(69.95)
(78.14)
(118.7)
(115.9)
(110.2)
(157.0)
(9.25)
(0.77)
(0.34)

***
***
***
***
***
***
***
***
***
**
*

***
***
***
***
***
***
***
***
***
***
*

Logged Family Income
Logged Family Income Squared
Work Hours

10.72 ***

(0.34)

-488.80 ***
44.95 ***
5.49 ***

Age !
# of Children

28.76 ***
-0.27

(1.03)
(6.29)

17.00 ***
9.92

(1.02)
(6.09)

217.03 ***

(13.79)

139.02 ***

(13.41)

Female (Ref: Male)
Race (Ref: White)
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Black
Asian
Other
Spousal Status (Ref: Married)
Single Parent
Other families
Constant

-104.95 ***
-245.35 ***
-68.02

(17.60)
(26.63)
(42.98)

-27.14
-224.42 ***
-7.32

(17.08)
(25.79)
(41.62)

-45.15 *
-76.72 ***

(18.80)
(19.79)

379.96 ***
54.67 **

(19.48)
(19.28)

585.22 ***

(53.54)

548.70 ***

(54.99)

R2
0.117
0.173
Notes: +p<.10. *p<.05. **p<.01. ***p<.001. Data from 1996-2013 CEX. Sample restricted to
parents aged 21-50 who either have an oldest child less than 6, or an oldest child age 6-11 and at
least one child less than 6 (N=56,432). Expenditures are inflation-adjusted to 2019 dollars. Analytic
weights used to approximate population estimates.
"
Age set as deviation from mean age of 32.27444.

203
BIBLIOGRAPHY
Agresti, Alan. 2002. Categorical Data Analysis, Second Edition. John Wiley & Sons, Inc.
Agresti, Alan. 2019. An Introduction to Categorical Data Analysis. New York, NY: John
Wiley & Sons, Inc.
Alexander, Karl L., Bruce K. Eckland, and Larry J. Griffin. 1975. “The Wisconsin Model
of Socioeconomic Achievement: A Replication.” American Journal of Sociology
81(2):324–42.
Alon, Sigal. 2009. “The Evolution of Class Inequality in Higher Education: Competition,
Exclusion, and Adaptation.” American Sociological Review 74(5):731–55.
Altintas, Evrim. 2016. “The Widening Education Gap in Developmental Child Care
Activities in the United States, 1965-2013.” Journal of Marriage and Family
78(1):26–42.
Alvaredo, Facundo, Anthony B. Atkinson, Thomas Piketty, and Emmanuel Saez. 2013.
“The Top 1 Percent in International and Historical Perspective.” Journal of
Economic Perspectives 27(3):3–20.
Arum, Richard, Adam Gamoran, and Yossi Shavit. 2007. “More Inclusion than
Diversion: Expansion, Differentiation, and Market Structure in Higher Education.”
Pp. 1–35 in Stratification in Higher Education: A Comparative Study, edited by Y.
Shavit, R. Arum, A. Gamoran, and G. Menahem. Stanford, CA: Stanford University
Press.
Arum, Richard, Josipa Roksa, and Michelle J. Budig. 2008. “The Romance of College
Attendance: Higher Education Stratification and Mate Selection.” Research in
Social Stratification and Mobility 26(2):107–21.
Atkinson, Anthony B., Thomas Piketty, and Emmanuel Saez. 2011. “Top Incomes in the
Long Run of History.” Source Journal of Economic Literature Journal of Economic
Journal of Economic Literature 49(491):3–71.
Aughinbaugh, Alison, Omar Robles, and Hugette Sun. 2013. Marriage and Divorce:
Patterns by Gender, Race, and Educational Attainment.
Autor, David H. 2014. “Skills, Education, and the Rise of Earnings Inequality among the
‘Other 99 Percent.’” Science 344(6186):843–851.
Bandura, A. 1977. Social Learning Theory. Englewood Cliffs, NJ: Prentice-Hall.
Bassok, Daphna, Jenna E. Finch, RaeHyuck Lee, Sean F. Reardon, and Jane Waldfogel.
2016. “Socioeconomic Gaps in Early Childhood Experiences: 1998 to 2010.” AERA
Open 2(3):1–22.
Becker, Gary S. 1973. “A Theory of Marriage: Part I.” Journal of Political Economy
81:813–46.
Becker, Gary S. 1974. “A Theory of Marriage: Part II.” Journal of Political Economy
82:S11–26.
Becker, Gary S. 1981. “Altruism in the Family and Selfishness in the Market Place.”
Economica 48(189):1–15.
Beller, E. 2009. “Bringing Intergenerational Social Mobility Research into the TwentyFirst Century: Why Mothers Matter.” American Sociological Review 74(4):507–28.
Bennett, Neil G., David E. Bloom, and Patricia H. Craig. 1989. “The Divergence of

204
Black and White Marriage Patterns.” American Journal of Sociology 95(3):692–722.
Bennett, Pamela R., Amy C. Lutz, and Lakshmi Jayaram. 2012. “Beyond the Schoolyard:
The Role of Parenting Logics, Financial Resources, and Social Institutions in the
Social Class Gap in Structured Activity Participation.” Sociology of Education
85(2):131–57.
Bianchi, Suzanne M. 2000. “Maternal Employment and Time with Children: Dramatic
Change or Surprising Continuity?” Demography 37(4):401–14.
Bianchi, Suzanne M. 2011. “Family Change and Time Allocation in American Families.”
Annals of the American Academy of Political and Social Science 638(1):21–44.
Bianchi, Suzanne M., Liana C. Sayer, Melissa A. Milkie, and John P. Robinson. 2012.
“Housework: Who Did, Does or Will Do It, and How Much Does It Matter?” Social
Forces 91(1):55–63.
Bianchi, Suzzane M., Melissa A. Milkie, Liana C. Sayer, and John P. Robinson. 2000. “Is
Anyone Doing the Housework? Trends in the Gender Division of Household
Labor.” Social Forces 79(1):191–228.
Bianchi, Suzzane M., John P. Robinson, and Melissa A. Milkie. 2006. Changing Rhythms
of American Family Life. Russell Sage Foundation.
Blackwell, Debra L. 1998. “Marital Homogamy in the United States: The Influence of
Individual and Paternal Education.” Social Science Research 27:159–88.
Blackwell, Debra L., and Daniel T. Lichter. 2000. “Mate Selection Among Married and
Cohabiting Couples.” Journal of Family Issues 21(3):275–302.
Blackwell, Debra L., and Daniel T. Lichter. 2004. “Homogamy Among Dating,
Cohabiting, and Married Couples.” The Sociological Quarterly 45(4):719–37.
Blau, Peter, and Otis Dudley Duncan. 1967. “The Process of Stratification.” Pp. 163–205
in The American Occupational Structure. New York, NY: John Wiley & Sons, Inc.
Blossfeld, Hans-Peter, and Yossi Shavit. 1993. “Persisting Barriers: Changes in
Educational Opportunities in Thirteen Countries.” Pp. 1–23 in Persistent Inequality:
Changing Educational Attainment in Thirteen Countries, edited by Y. Shavit and
H.-P. Blossfeld. Boulder, CO: Westview Press.
Bourdieu, Pierre. 1977. Outline of a Theory of Practice. Cambridge, UK: Cambridge
University Press.
Bourdieu, Pierre. 1984. Distinction: A Social Critique of the Judgement of Taste.
Cambridge, MA: Harvard University Press.
Bourdieu, Pierre. 1996. The State Nobility: Elite Schools in the Field of Power. Stanford,
CA: Stanford University Press.
Bourdieu, Pierre, and Jean-Claude Passeron. 1977. “Reproduction in Education, Society
and Culture Pierre.” Reproduction: In Education, Society and Culture 14(1):1–69.
Bowen, William G., and Derek Bok. 1998. The Shape of the River: Long-Term
Consequences of Considering Race in College and University Admissions.
Princeton, NJ: Princeton University Press.
Bowles, Samuel, and Herbert Gintis. 1976. Schooling in Captialist America. New York,
NY: Basic Books.
Bowles, Samuel, and Herbert Gintis. 2002. Schooling in Capitalist America Revisited.
Vol. 75.

205
Breen, Richard, Ruud Luijkx, Walter Müller, and Reinhard Pollak. 2009. “Nonpersistent
Inequality in Educational Attainment: Evidence from Eight European Countries.”
American Journal of Sociology 114(5):1475–1521.
Breen, Richard, Ruud Luijkx, Walter Müller, and Reinhard Pollak. 2010. “Long-Term
Trends in Educational Inequality in Europe: Class Inequalities and Gender
Differences.” European Sociological Review 26(1):31–48.
Brunsma, David L., David G. Embrick, and Jean H. Shin. 2017. “Graduate Students of
Color.” Sociology of Race and Ethnicity 3(1):1–13.
Buchmann, Claudia, Thomas a. DiPrete, and Anne McDaniel. 2008. “Gender Inequalities
in Education.” Annual Review of Sociology 34(1):319–37.
Buchmann, Claudia, Thomas A. DiPrete, and Anne McDaniel. 2008. “Gender
Inequalities in Education.” Annual Review of Sociology 34(1):319–37.
Bumpass, Larry L., James A. Sweet, and Andrew Cherlin. 1991. “The Role of
Cohabitation in Declining Rates of Marriage.” Journal of Marriage and Family
53(4):913–27.
Burtless, Gary, and Christopher Jencks. 2003. American Inequality and Its
Consequences. 339. Luxembourg.
Buss, David M., Todd K. Shackelford, Lee A. Kirkpatrick, and Randy J. Larsen. 2001.
“A Half Century of Mate Preferences: The Cultural Evolution of Values.” Journal of
Marriage and Family 63:491–503.
Byker, Tanya. 2016. “The Opt-Out Continuation : Education, Work, and Motherhood
from 1984 to 2012.” RSF: The Russell Sage Foundation Journal of the Social
Sciences 2(4):34–70.
Calarco, Jessica Mc Crory. 2011. “‘I Need Help!’ Social Class and Children’S HelpSeeking in Elementary School.” American Sociological Review 76(6):862–82.
Calarco, Jessica Mc Crory. 2014. “Coached for the Classroom: Parents’ Cultural
Transmission and Children’s Reproduction of Educational Inequalities.” American
Sociological Review 79(5):1015–37.
Cha, Y., and H. Park. 2021. “Converging Educational Differences in Parents’ Time Use
in Developmental Child Care.” Journal of Marriage and Family 83:769–85.
Chalasani, Satvika. 2007. “The Changing Relationship between Parents’ Education and
Their Time with Children.” International Journal of Time Use Research 4(1):93–
117.
Cherlin, Andrew J. 2004. “The Deinstitutionalization of Marriage.” Journal of Marriage
and the Family 66:848–61.
Chetty, Raj, Nathaniel Hendren, Patrick Kline, Emmanuel Saez, and Nicholas Turner.
2014. “Is the United States Still a Land of Opportunity? Recent Trends in
Intergenerational Mobility.” NBER Working Paper Series 19844.
Chin, Tiffani, and Meredith Phillips. 2004. “Social Reproduction and Child-Rearing
Practices: Social Class, Children’s Agency, and the Summer Activity Gap.”
Sociology of Education 77(3):185–210.
Clausen, John A. 1986. The Life Course: A Sociological Perspective. Englewood Cliffs,
NJ: Prentice-Hall.
Clogg, Cifford C., and Scott R. Eliason. 1987. “Some Common Problems in Log-Linear

206
Analysis.” Sociological Methods and Research 16(1):8–44.
Coleman, James S. 1988. “Social Capital in the Creation of Human Capital.” American
Journal of Sociology 94(1988):S95–120.
Collins, Randall. 1971. “Functional and Conflict Theories of Educational Stratification.”
American Sociological Review 36:1002–19.
Collins, Randall. 1979. “The Rise of the Credential System.” Pp. 90–130 in The
Credential Society: An Historical Sociology of Education and Stratification.
Cambridge, MA: Harvard University Press.
Cotter, David A., Paula England, and Joan Hermsen. 2007. “Moms and Jobs: Trends in
Mothers’ Employment and Which Mothers Stay Home.” Council on Contemporary
Families Briefing Paper.
Daly, Mary C., and Robert G. Valletta. 2006. “Inequality and Poverty in United States:
The Effects of Rising Dispersion of Men’s Earnings and Changing Family
Behaviour.” Economica 73(289):75–98.
Damaske, Sarah. 2013. “Work, Family, and Accounts of Mothers’ Lives Using Discourse
to Navigate Intensive Mothering Ideals.” Sociology Compass 7(6):436–44.
Davies, Scott, and Neil Guppy. 1997. “Fields of Study, College Selectivity, and Student
Inequalities in Higher Education.” Social Forces 75(4):1417–38.
Deutsch, Francine M. 1999. Having It All: How Equally Shared Parenting Works.
Cambridge, MA: Harvard University Press.
DiPrete, Thomas A., and Claudia Buchmann. 2013. The Rise of Women: The Growing
Gender Gap in Education and What It Means for American Schools. New York,
NY: Russell Sage Foundation.
Elliott, Sinikka, Rachel Powell, and Joslyn Brenton. 2015. “Being a Good Mom: LowIncome, Black Single Mothers Negotiate Intensive Mothering.” Journal of Family
Issues 36(3):351–70.
England, Paula, and George Farkas. 1986. Households, Employment, and Gender: A
Social, Economic, and Demographic View. New York: Aldine Pub. Co.
Esteve, Albert, Joan García-Román, and Iñaki Permanyer. 2012. “The Gender-Gap
Reversal in Education and Its Effect on Union Formation: The End of Hypergamy?”
Population and Development Review 38(3):535–46.
Esteve, Albert, Christine R. Schwartz, Jan Van Bavel, Iñaki Permanyer, Martin
Klesment, and Joan Garcia. 2016. “The End of Hypergamy: Global Trends and
Implications.” Population and Development Review 42(4):615–25.
Ethington, Corinna A., and John C. Smart. 1986. “Persistence to Graduate Education.”
Research in Higher Education 24(3):287–303.
Fiorini, Mario, and Michael P. Keane. 2014. “How the Allocation of Children’s Time
Affects Cognitive and Noncognitive Development.” Journal of Labor Economics
32(4):787–836.
Fu, Xuanning, and Tim B. Heaton. 2008. “Racial and Educational Homogamy: 1980 to
2000.” Sociological Perspectives 51(4):735–58.
Gauthier, Anne H., Timothy M. Smeeding, and Frank F. Furstenberg Jr. 2004. “Are
Parents Investing Less Time in Children? Trends in Selected Industrialized
Countries.” Population and Development Review 30(4):647–71.

207
Gerber, Theodore P., and Sin Yi Cheung. 2008. “Horizontal Stratification in
Postsecondary Education: Forms, Explanations, and Implications.” Annual Review
of Sociology 34(1):299–318.
Gerson, Kathleen. 2010. The Unfinished Revolution: Coming of Age in a New Era of
Gender, Work, and Family. Oxford University Press.
Gihleb, Rania, and Kevin Lang. 2016. Educational Homogamy and Assortative Mating
Have Not Increased.
Goldin, Claudia. 2004. “The Long Road to the Fast Track: Career and Family.” Annals of
the American Academy of Political and Social Science 596(November):20–35.
Goldstein, J. R., and K. Harknett. 2006. “Parenting Across Racial and Class Lines:
Assortative Mating Patterns of New Parents Who Are Married, Cohabiting, Dating
or No Longer Romantically Involved.” Social Forces 85(1):121–43.
Gonalons-Pons, Pilar, and Christine R. Schwartz. 2017. “Trends in Economic
Homogamy: Changes in Assortative Mating or the Division of Labor in Marriage?”
Demography 54(3):985–1005.
Hays, Sharon. 1996. The Cultural Contradictions of Motherhood. New Haven, CT: Yale
University Press.
Heckman, James. 1974. “Shadow Prices, Market Wages, and Labor Supply.”
Econometrica 42(4):679–94.
Heckman, James. 1979. “Sample Selection Bias as a Specification Error.” Econometrica
47(1):153–61.
Hout, Michael. 2012. “Social and Economic Returns to College Education in the United
States.” Annual Review of Sociology 38:379–400.
Hout, Michael, Asaf Levanon, and Erin Cumberworth. 2011. “Job Loss and
Unemployment.” in The Great Recession, edited by D. B. Grusky, B. Western, and
C. Wimer. New York, NY: Russell Sage Foundation.
Ishizuka, Patrick. 2019. “Social Class, Gender, and Contemporary Parenting Standards in
the United States: Evidence from a National Survey Experiment.” Social Forces
98(1):31–58.
Jackson, Brandon A., and John R. Reynolds. 2013. “The Price of Opportunity: Race,
Student Loan Debt, and College Achievement.” Sociological Inquiry 83(3):335–68.
Jacobs, Jerry A. 1996. “Gender Inequality and Higher Education.” Annual Review of
Sociology 22:153–85.
Jaeger, David A. 1997. “Reconciling the Old and New Census Bureau Education
Questions: Recommendations for Researchers.” Journal of Business and Economic
Statistics 15(3):300–309.
Kalil, Ariel, Rebecca Ryan, and Michael Corey. 2012. “Diverging Destinies: Maternal
Education and the Developmental Gradient in Time With Children.” Demography
49(4):1361–83.
Kalmijn, Matthijs. 1998. “Intermarriage and Homogamy: Causes, Patterns, Trends.”
Annual Review of Sociology 24:395–421.
Kao, Grace, and Jennifer S. Thompson. 2003. “Racial and Ethnic Stratification in
Educational Achievement and Attainment.” Annual Review of Sociology 29(1):417–
42.

208
Karabel, Jerome, and Alexander W. Astin. 1975. “Social Class, Academic Ability, and
College ‘Quality.’” Social Forces 53(3):381.
Keister, Lisa A. 2014. “The One Percent.” Annual Review of Sociology 40(1):347–67.
Kena, G., W. Hussar, J. McFarland, C. de Brey, L. Musu-Gillette, X. Wang, J. Zhang, A.
Rathbun, A. Wlikinson-Flicker, M. Diliberti, A. Barmer, F. Bullock Mann, and E.
Dunlop Velez. 2016. The Condition of Education 2016 (NCES 2016-144).
Washington, DC: National Center for Education Statistics.
Keren, M., R. Feldman, I. Namdari-Weinbaum, S. Spitzer, and S. Tyano. 2005.
“Relations Between Parents’ Interactive Style in Dyadic and Triadic Play and
Toddlers’ Symbolic Capacity.” American Journal of Orthopsychiatry 75(4):599–
607.
Khan, Shamus Rahman. 2012. “Elite Identities.” Identities: Global Studies in Culture and
Power 19(4):477–84.
Kohlberg, L. 1966. “A Cognitive-Developmental Analysis of Children’s Sex-Role
Concepts and Attitudes.” in The Development of Sex Differences, edited by E. E.
Maccoby. Stanford, CA: Stanford University Press.
Kornrich, Sabino. 2016. “Inequalities in Parental Spending on Young Children: 1972 to
2010.” AERA Open 2(2):1–12.
Kornrich, Sabino, and Frank Furstenberg. 2013. “Investing in Children: Changes in
Parental Spending on Children, 1972-2007.” Demography 50(1):1–23.
LaBriola, Joe, and Daniel Schneider. 2021. “Class Inequality in Parental Childcare Time:
Evidence from Synthetic Couples in the ATUS.” Social Forces.
Lareau, Annette. 2003. Unequal Childhoods: Class, Race, and Family Life. Berkeley and
Los Angeles, California: University of California Press.
Lareau, Annette, and Elliot B. Weininger. 2003. “Cultural Capital in Educational
Research : A Critical Assessment Cultural Capital in Educational Research : A
Critical Assessment.” Theory and Society 32(5):567–606.
Lemieux, Thomas. 2006. “Post-Secondary Education and Increasing Wage Inequality.”
American Economic Review 96(2):195–99.
Lichter, Daniel T., and Zhenchao Qian. 2005. “Marriage and Family in a Multiracial
Society.” Pp. 169–200 in The American People: Census 2000, edited by R. Farley
and J. Haaga. New York, NY: Russell Sage Foundation.
Looker, Dianne E., and Peter C. Pineo. 1983. “Social Psychological Variables and Their
Relevance to the Status Attainment of Teenagers.” American Journal of Sociology
88(6):1195–1219.
Lucas, Samuel R. 2001. “Effectively Maintained Inequality: Education Transitions, Track
Mobility, and Social Background Effects.” American Journal of Sociology
106(6):1642–90.
Mare, Robert D. 1981. “Change and Stability in Educational Stratification.” American
Sociological Review 46(1):72–87.
Mare, Robert D. 1991. “Five Decades of Educational Assortative Mating.” American
Sociological Review 56(1):15–32.
Mare, Robert D. 2016. “Educational Homogamy in Two Gilded Ages: Evidence from
Inter-Generational Social Mobility Data.” Annals of the American Academy of

209
Political and Social Science 663(1):117–39.
Mason, Karen Oppenheim, and An-Magritt Jensen. 1995. Gender and Family Change in
Industrialized Countries. New York: Clarendon Press.
McCall, Leslie, and Christine Percheski. 2010. “Income Inequality: New Trends and
Research Directions.” Annual Review of Sociology 36:329–47.
McLanahan, Sara. 2004. “Diverging Destinies: How Children Are Faring Under the
Second Demographic Transition.” Demography 41(4):607–27.
McNeal Jr., Ralph B. 1999. “Parental Involvement as Social Capital: Differential
Effectiveness on Science Achievement, Truancy, and Dropping Out.” Social Forces
78(1):117–44.
Milkie, Melissa A., Marybeth J. Mattingly, Kei M. Nomaguchi, M. Suzanne, and John P.
Robinson. 2004. “The Time Squeeze : Parental Statuses and Feelings about Time
with Children.” Journal of Marriage and Family 66(3):739–61.
Mullen, Ann L., Kimberly A. Goyette, and Joseph A. Soares. 2003. “Who Goes to
Graduate School? Social and Academic Correlates of Educational Continuation after
College.” Sociology of Education 76(2):143–69.
Musu-Gillette, Lauren, Jennifer Robinson, Joel McFarland, Angelina KewalRamani,
Anlan Zhang, and Sidney Wilkinson-Flicker. 2016. Status and Trends in the
Education of Racial and Ethnic Groups 2016. Washington, DC: U.S. Department of
Education, National Center for Education Statistics.
Okahana, Hironao, and Enyu Zhou. 2019. Graduate Enrollment and Degrees: 2008 to
2018. Washington, DC: Council of Graduate Schools.
Oppenheimer, Valerie K. 1988. “A Theory of Marriage Timing.” American Journal of
Sociology 94(3):563–91.
Oppenheimer, Valerie Kincade. 1994. “Women’s Rising Employment and the Future of
the Family in Industrial Societies.” Population and Development Review 20(2):293–
342.
Oppenheimer, Valerie Kincade. 1997. “Women’s Employment and the Gain to Marriage:
The Specialization and Trading Model.” Annual Review of Sociology 23(1):431–53.
Oppenheimer, Valerie Kincade, Matthijs Kalmijn, and Nelson Lim. 1997. “Men’s Career
Development and Marriage Timing During a Period of Rising Inequality.”
Demography 34(3):311–30.
Parsons, Talcott. 1964. The Social System. London, UK: Routledge.
Parsons, Talcott. 1970. “Equality and Inequality in Modern Society, or Social
Stratification Revisited.” in Social stratification: Research and theory for the 1970s,
edited by E. O. Lauman. Indianapolis: Bobbs-Merrill.
Payne, K. K. 2018. Charting Marriage and Divorce in the U.S.: The Adjusted Marriage
Rate. Bowling Green, OH: National Center for Family & Marriage Research.
Perna, Laura W. 2004. “Understanding the Decision to Enroll in Graduate School: Sex
and Racial/Ethnic Group Differences.” Journal of Higher Education 75(5):487–527.
Pfeffer, Fabian T., and Robert F. Schoeni. 2016. “How Wealth Inequality Shapes Our
Future.” The Russell Sage Foundation Journal of the Social Sciences 2(6):2–22.
Piketty, Thomas, and Emmanuel Saez. 2003. “Income Inequality in the United States,
1913-1998.” Quarterly Journal of Economics 118(1):1–39.

210
Piketty, Thomas, and Emmanuel Saez. 2014. “Inequality in the Long Run.” Science
344(6186):838–43.
Pleck, Joseph H. 2010. “Paternal Involvement: Revised Conceptualization and
Theoretical Linkages with Child Outcomes.” Pp. 58–93 in The Role of the Father in
Child Development, 5th Edition. New York, NY: Wiley.
Posselt, Julie R., and Eric Grodsky. 2017. “Graduate Education and Social Stratification.”
Annual Review of Sociology 45:353–78.
Powers, Daniel A., and Yu Xie. 2000. Statistical Methods for Categorical Data Analysis.
Academic Press.
Qian, Zhenchao. 1998. “Changes in Assortative Mating: The Impact of Age and
Education, 1970-1990.” Demography 35(3):279–92.
Qian, Zhenchao, and Samuel H. Preston. 1993. “Changes in American Marriage , 1972 to
1987 : Availability and Forces of Attraction by Age and Education.” American
Sociological Review 58(4):482–95.
Raftery, Adrian E., and Michael Hout. 1993. “Maximally Maintained Inequality:
Expansion, Reform, and Opportunity in Irish Education, 1921-75.” Sociology of
Education 66(1):41–62.
Raftery, Adriatn E. 1995. “Bayesian Model Selection in Social Research.” Sociological
Methodology 25:111–63.
Raley, Sara, Suzanne M. Bianchi, and Wendy Wang. 2012. “When Do Fathers Care?
Mothers’ Economic Contribution and Fathers’ Involvement in Child Care.”
American Journal of Sociology 117(5):1422–59.
Ramey, Garey, and Valerie A. Ramey. 2009. The Rug Rat Race. NBER Working Paper
Series.
Reardon, Sean F. 2011. “The Widening Academic Achievement Gap Between the Rich
and the Poor: New Evidence and Possible Explanations.” in Whither Opportunity?
Rising Inequality, Schools, and Children’s Life Chances.
Reardon, Sean F., and Ximena A. Portilla. 2016. “Recent Trends in Income, Racial, and
Ethnic School Readiness Gaps at Kindergarten Entry.” AERA Open
2(3):233285841665734.
Reynolds, L. 2020. Marriage Rate in the U.S.: Geographic Variation, 2019. Bowling
Green, OH: National Center for Family & Marriage Research.
Rosen, Bernard C., and Carol S. Aneshensel. 1978. “Sex Differences in the EducationalOccupational Expectation Process.” Social Forces 57(1):164–86.
Rowan-Kenyon, Heather T. 2007. “Predictors of Delayed College Enrollment and the
Impact of Socioeconomic Status.” The Journal of Higher Education 78(2):188–214.
Ruggles, Stevens, Sarah Flood, Ronald Goeken, Josiah Grover, Erin Meyer, Jose Pacas,
and Matthew Sobek. 2019. IPUMS USA: Version 10.0 [Dataset]. Minneapolis, MN:
IPUMS, 2020.
Sassler, Sharon, and James McNally. 2003. “Cohabiting Couples’ Economic
Circumstances and Union Transsitions: A Re-Examination Using Mulitple
Imputation Techniques.” Social Science Research 32(4):553–78.
Sax, Linda J. 2001. “Undergraduate Science Majors: Gender Differences in Who Goes to
Graduate School.” Review of Higher Education 24(2):153–72.

211
Sayer, Liana C., Suzanne M. Bianchi, and John P. Robinson. 2004. “Are Parents
Investing Less in Children? Trends in Mothers’ and Fathers’ Time with Children.”
American Journal of Sociology 110(1):1–43.
Schneider, Daniel, Orestes P. Hastings, and Joe LaBriola. 2018. “Income Inequality and
Class Divides in Parental Investments.” American Sociological Review 83(3):475–
507.
Schoen, Robert, and James R. Kluegel. 1988. “The Widening Gap in Black and White
Marriage Rates: The Impact of Population Composition and Differential Marriage
Propensities.” American Sociological Review 53(6):895–907.
Schofer, Evan, and John W. Meyer. 2005. “The Worldwide Expansion of Higher
Education in the Twentieth Century.” American Sociological Review 70(6):898–920.
Schulte, Brigid. 2014. Overwhelmed: Work, Love and Play When No One Has the Time.
New York, NY: Farrar, Straus & Giroux.
Schwartz, Christine R. 2010. “Pathways to Educational Homogamy in Marital and
Cohabiting Unions.” Demography 47(3):735–53.
Schwartz, Christine R. 2013. “Trends and Variation in Assortative Mating: Causes and
Consequences.” Annual Review of Sociology 39(1):451–70.
Schwartz, Christine R., and Robert D. Mare. 2005. “Trends in Educational Assortative
Marriage From 1940 to 2003.” Demography 42(4):621–46.
Schwarz, Gideon. 1978. “Estimating the Dimension of a Model.” The Annals of Statistics
6(2):461–64.
Sewell, William H., Archibald O. Haller, and Alejandro Portes. 1969. “The Educational
and Early Occupational Attainment Process.” American Sociological Review
34(1):82–92.
Sewell, William H., and Vimal P. Shah. 1968. “Social Class, Parental Encouragement,
and Educational Aspirations.” American Journal of Sociology 73(5):559–72.
Smits, Jeroen, Wout Ultee, and Jan Lammers. 1998. “Educational Homogamy in 65
Countries: An Explanation of Differences in Openness Using Country-Level
Explanatory Variables.” American Sociological Review 63(2):264–85.
Snyder, Thomas D., Cristobal de Brey, and Sally A. Dillow. 2019. Digest of Educational
Statistics 2019.
South, Scott J. 1991. “Sociodemographic Differentials in Mate Selection Preferences.”
Journal of Marriage and Family 53(4):928–40.
Stevens, Mitchell L. 2007. Creating a Class: College Admissions and the Education of
Elites. Cambridge, MA: Harvard University Press.
Stevens, Mitchell L., Elizabeth A. Armstrong, and Richard Arum. 2008. “Sieve,
Incubator, Temple, Hub: Empirical and Theoretical Advances in the Sociology of
Higher Education.” Annual Review of Sociology 34(1):127–51.
Stolzenberg, Ross M. 1994. “Educational Continuation by College Graduates.” American
Journal of Sociology 99(4):1042–77.
Sullivan, Oriel. 2010. “Changing Differences by Educational Attainment in Fathers’
Domestic Labour and Child Care.” Sociology 44(4):716–33.
Sweeney, Megan M. 2002. “Two Decades of Family Change : The Shifting Economic
Foundations of Marriage.” American Sociological Review 67(1):132–47.

212
Sweeney, Megan M., and Maria Cancian. 2004. “The Changing Importance of White
Women’s Economic Prospects for Assortative Mating.” Journal of Marriage and
Family 66(4):1015–28.
Terenzini, Patrick T., Alberto F. Cabrera, and Elena M. Bernal. 2001. Swimming Against
the Tide: The Poor in American Higher Education. New York, NY.
Thompson, J. 2013. “The Changing Demography of Wealth: Demographics by Wealth
and Wealth by Demographics in the SCF.” Presented at Annu. Meet. Popul. Assoc.
Am., New Orleans.
Torche, Florencia. 2018. “Intergenerational Mobility at the Top of the Educational
Distribution.” Sociology of Education 91(4):266–89.
Torr, Berna M. 2011. “The Changing Relationship Between Education and Marriage in
the United States, 1940-2000.” Journal of Family History 36(4):483–503.
Treiman, Donald J. 1970. “Industrialization and Social Stratification.” in Social
stratification: Research and Theory for the 1970s, edited by E. O. Lauman.
Indianapolis: Bobbs-Merrill.
U.S. Census Bureau. 2020. “Comparing ACS Data.” Retrieved November 16, 2020
(https://www.census.gov/programs-surveys/acs/guidance/comparing-acs-data.html).
Valletta, Rob. 2015. “Higher Education, Wages, and Polarization.” FRBSF Economic
Letter 2:1–5.
Weininger, Elliot B., Annette Lareau, and Dalton Conley. 2015. “What Money Doesn’t
Buy: Class Resources and Children’s Participation in Organized Extracurricular
Activities.” Social Forces 94(2):479–503.
Western, Bruce, Deirdre Bloome, and Christine Percheski. 2008. “Inequality among
American Families with Children, 1975 to 2005.” American Sociological Review
73:903–20.
Wilson, Kenneth L., and Alejandro Portes. 1975. “The Educational Attainment Process :
Results from a National Sample.” American Journal of Sociology 81(2):343–63.
Xie, Yu, James M. Raymo, Kimberly Goyette, and Arland Thornton. 2003. “Economic
Potential and Entry into Marriage and Cohabitation.” Demography 40(2):351–67.
Xu, Yonghong Jade. 2016. “Aspirations and Application for Graduate Education: Gender
Differences in Low-Participation STEM Disciplines.” Research in Higher
Education 57(8):913–42.

